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f the Sen Solution of policy, procedure, and internal relations problems which 
= i accompanied replacement of job order by standard costs, is described 
in this article which also underscores the full and accepted use of 

Mr, Levi engineered standards in the fields of purchase and plant cost control 
smpany, D and acceptance also of sales programming for future periods. A six- 
on the D plant operation is involved. 
is & 

A STANDARD COST SYSTEM, like any other type of cost system, is the service 
part of the financial function. Controllers and accounting executives have 


commented that they use their cost systems to control direct labor costs, over- 
sconsit. Mi head costs, material costs; or efficiencies, etc. These are all worthwhile objec- 
"a them ives—short term objectives, to be sure, but nevertheless commendable goals. 
 Yokplail They contribute to the long-term objective. The true purpose of the standard 
cost system is to make available an effective tool for management to help irisure 
a satisfactory figure in the lower right-hand corner of the profit and loss state- 


Me ment. Any other objective of the standard cost system is merely a means to 
& Fuller 


The present discussion covers first-hand experiences as encountered specifi- 
ally in the television operations of the RCA Victor Home Instrument Division. 
The division is responsible for the manufacture and sale of television receivers, 
4 Diemay™dio receivers, and “Victrola” phonographs and, incidentally, for making a 

New MB profit on the operations. We have, therefore, a very comprehensive objective in 
the administration of our standard cost system. Ours is a three-fold system, each 
part is important in itself, and each is inter-related with the others. The com- 
bined effect of the three functions, which is many times greater than the sum of 
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the three, has served to lift our accounting controls from the level of 
ing techniques, to the place where they become dynamic forces playing anim 
portant part in our overall effort to offer the best in quality and value at th} 
lowest possible price and with a fair profit in return. 

The three major elements of our standard cost system, which will be dat 
with separately, are: 


1. The function which deals with the con- of plant or manufacturing cost, 
trol of purchased material cost. 3. The function which guides future om. 
2. The function which deals with the control mercial planning. 


Perhaps a thumbnail sketch of our type of operation will help the read 
to understand the requirements of and reasons for this type of control syste 
The Home Instrument Division operation is made up of six separate manuf 
turing plants in widely separated geographical locations, plus a home ofig 
We have two separate plants which manufacture RCA Victor television » 
ceivers that are about equal in production capacity and are very large plank 
We have a plant which produces all of our RCA Victor radio receivers. Th 
fourth plant produces all of our “Victrola” phonograph and record playing 
equipment. It also operates a large parts fabrication facility used not only for 
“Victrola” phonographs but also for supplying parts to our television and mdio 
receiver plants. The fifth plant manufactures wood cabinets for the television 
receivers. The sixth plant manufactures products for government contracts, 


CONTROL OF PURCHASED MATERIAL COSTS 

With that brief background we can move on to the first element of our stant 
ard cost system, the control of purchased material cost. Since we are primatiy 
the assemblers of instruments and purchase the larger portion of our pats 
and components, our material cost represents well over half of our total plat 
cost. For this reason, we have more than a casual interest in what our materih 
costs amount to, why they cost what they do, and whether or not we belier 
these costs could be lowered. 


Development of Material Standards: Before Centralization 


The history of our progress in developing standard cost of materials isa® 
vealing narrative. When we first installed our standard cost system aboutia 
years ago, it was set up to conform to the usual principles of such a syit 
At that time, all the manufacturing plants were semi-independent of one 
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other and each plant controlled its own engineering design, purchasing, mile 
facturing methods and financial operations. When we began operations unit 
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a standard cost system, all incoming material was received at standard and 
charged into an inventory account at standard, the difference in cost between 
actual and standard being written off to the purchased material variance account. 
The material remained at this standard cost throughout the manufacturing proc- 
ess, which included various inventory accounts en route. When the completed 
instrument reached finished goods inventory, the material content equaled the sum 
total of the standard cost of the entire bill of material. This was a neat trick, con- 
sidering that we had just converted from a shop order system of cost accounting, 
where all material was valued at actual on a “first in, first out” system. 

At that time, there seemed to be one weak spot in the system as related to 
materials costs. How do you establish a standard cost on a purchased component? 
It was suggested that the solution was simple enough. Just get the buyers in 
the purchasing department to obtain three quotations on each item. The lowest 
quotation would be the standard. That decision almost cost us the ball game! 
In the first place, the lowest quoting vendor often did not get the business be- 


cause of a variety of reasons: poor quality history, poor performance, inability 


to deliver on time, lack of capacity, history of repeated price increases and 
many other reasons. Also, because our standard cost system was part and par- 
cel of the cost estimating system, we were requesting these quotations on all 
parts considered for future business. After several months, our purchasing de- 
partment had such a backlog of requests for quotations they could not get their 
current buying job done. We were so far behind on standard costs and estimates, 
because of lack of quotations, that the commercial plans of the sales department 
were delayed and already people were being criticized for not meeting standard 
cost. 

Then came a second decision equally “brilliant.” It was decided that pur- 
chased material standard cost be determined at the average of three quotations 
on each part. ‘This change in policy accomplished two things. Obviously, the 
dollar level of the standards increased, since we were using average cost rather 
than the lowest cost. Furthermore, our work load increased considerably, since 
we had to average three quotations instead of discarding two of them. Other 
than that, we had all the same troubles and inefficiencies we suffered before. 


Development of Material Standards: Under Centralization 


The way out appeared when the company centralized operations. As part of 
the centralization plans, it had been decided to establish a centralized cost esti- 
mating function in the home office, with the manager reporting to the controller 
instead of the manufacturing manager. This change, which was considered to 
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be a radical step at the time, has since proven to be a very sound decision. Thy 
cost estimating functions in the plants were to be dissolved and the new hom 
office function would be responsible for establishing standard costs for all plank 
This was to be a strong function with the complete backing of top managemeg 

At first, it was difficult to get beyond mere notions. Our company was goity 
through an expansion program. There were no people hired for the job and 
office space available either. Desks, chairs, typewriters and calculators were @ 
on back orders on existing functions. Worst of all, there was no precedent fy 
the job or function. Requests began coming in from the sales department fg 
cost estimates on future business and, at the same‘time, plants were receiving 
raw materials but had no standard cost. We had to move fast. We hired the people 
the supervisors and the group managers. We acquired temporary space and ® 
begged or borrowed office facilities and equipment. We were in business bi 
we faced a multitude of problems. One of the most serious problems was th 
fact that, when we accumulated all the standard cost data from all the plan 


we realized that the part used in as many as four different plants had as mam §- 


as four different standard cost dollars values. Each of the plants was vey 
willing to go to a centralized system as long as we used its system as standafd 

In spite of our problems, two steps were taken immediately. The first wa 
a short-range plan. This amounted to the establishing of “temporary standandy’ 
as a stop-gap until we could establish engineered standards. The second sip 
was a critical one and one which has made our present success possible. We 
presented a long-range plan to management, which established the aims aml 
goals of our standard cost system and the broad application throughout a 
operations. The acceptance and continued support of these principles by i 
management has made our system eminently successful. 

As we look back, these principles, as they apply to purchased material stant 
ards, are basically simple. We purchased tens of thousands of different item 
Each item usually was “sourced” with two or more vendors. It would bei 
possible to tabulate the wage rates, the overhead rates and the facilities of et 
of our vendors. Even if it could be done, it would surely be impossible to ult 
ize this information in a standard cost system. Therefore, we engineer our 
standards. First of all, we break down purchased material standards into 
categories: standards for items we either process or buy and standards for thir 
we only buy. The parts we do not process are made up of shelf items, se 
as lock washers, screws, nuts, etc. These, for the most part, are stock items sil 
on a very competitive market and usually can be purchased at the same pitt 
from a number of sources and suppliers. The standard cost on these ‘tems 
established at the current market price. . 
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Standard Cost for Parts Both Purchased and Made 


The items we do process, with the alternative of buying them, consist of such 
items as wood cabinets, plastic cabinets, plastic parts, stampings, screw ma- 
chine parts, coils, transformers, speakers, controls and all such other special 
items. Since our standard costs remain in effect for one year, once each year 
we analyze the current market value of all basic materials. We determine the 
mill price on steel in all of its forms, and on copper, aluminium, bronze, zinc, 
etc. We determine the market price on wire, paper, plastic powder, plating 
materials, paint materials, wood, glue, foil, and all other basic raw materials. 
We had our personnel department through its wage and salary division, find 
out the average wage rates in certain geographical locations, the rates for occu- 
pations such as punch press operators, screw machine operators, assemblers, 
winders and hundreds of other occupational rates. We acquired through two 
sources, our purchasing and personnel departments, the average prevailing 
overhead liquidating rates in geographical areas by machine centers. From this 
basic data, we established standard labor and overhead rates to be used as the 
standard rate for the coming year. 

With this preliminary work accomplished, we were ready to go to work in 
establishing our standard costs for items in the make or buy category. Every 
individual component or part is designed by engineers, drafted and blueprints 
made. A copy of the blueprint is received by our cost estimating department 
and the same day a standard cost is issued. Specialists in manufacturing meth- 
ods, timestudy and processing are employed in this section. From the blueprint 
and their knowledge of manufacturing methods, they determine the weight or 
volume of materials needed per 1000 pieces. This is priced out at the standard 
value of raw material and allowances are made for normal cut-off and smh 
based on efficient utilization of the material. 

Next, we turn to the processing operations for the parts, in sequence, 
and synthetic time values are applied. These time values are extended by 
the standard wage rate data and a standard overhead allowance is applied. 
Allowances are made to convert select time to standard time. The synthetic 
time values used, or pre-rates as they are sometimes called, are identical to those 
used in our own manufacturing plants prior to the actual time study. Assembly 
operation allowances vary with restrictions of difficulty, just as allowances for 
tight tolerances vary on machining operations. Experience with many tens of 
thousands of estimates, later time studied, has proven the accuracy of these 
pte-rates. 

The cost of material, labor and overhead at this point is totaled. It is 
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known to us as the “efficiency standard.” This is the cost we would expect om 
own plant to incur in the production of this item if they manufactured § 
However, to this cost we must add an allowance for administrative costs aj 
profit. This total cost becomes the purchased material standard. The engines. 
ing of these standards assumes modern methods and tools, the economical py 
chasing of material on the part of the vendor, and reasonable allowances fy 
administrative cost and profit. 

A copy of the standard cost is forwarded to the purchasing department whid 
routes it to the chief buyer, according to the type of product. Here it is fil 
by drawing number, and, when the buyer later receives a requisition to proam 
““X” thousands of the part, he has in his possession not only the standard cost hy 
the detail of material, labor and overhead content and the sequence of open 
tions that should be followed in producing the part. On the standard cost cal 
also is an estimate of tool cost. The cost accounting section of the plants aly 
receive the standard cost in the form of a punched card, so that, when the m 
terial is received, they can properly charge the inventory account and write of §- 
any variance to the purchased material variance account. 


How the Standard Costs Are Used in Purchasing 


As can be seen, we have come a long way from the time when we asked th 
purchasing department to get quotations on which to base standards. We nov 
advise the purchasing department how much the particular item should ot 
We do not always buy at standard. For one thing, during the period of a yex, 
material and labor costs are apt to change. A few years back, we experienal 
a three-year period where variances started out high at the beginning of th 
year and steadily decreased to the point later in the year where we refledti 
black variances, indicating, of course, that we were purchasing below the stant 
ard cost. Recently, of course, all changes have been upward. Furthermore, ® 
assume modern, up-to-date, efficient machines, methods and tools and we@ 
not always find this combination among our vendors. As a result, we expat 
ence an unfavorable purchased material variance. This we take into conside® 
tion in our forecasts of profit and loss figures for the year and also in lop 
range forecasts. You might ask, “Why establish standards if they are not ft 
tual?” The answer is: they are all attainable under favorable conditions, ty 
are our goal, and we are constantly striving to achieve this goal. 

It was mentioned earlier that our standard cost system is a comprehensit 
plan and has a broad application throughout our operations. This is nowt 
more true than with our material standards. In addition to being used if 
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establishing inventory values and recording variances, this system provides a 
great number of other services. We have been able to negotiate price reduc- 
tions of literally millions of dollars by sitting down with individual vendors 
and comparing their cost breakdown with our standard cost breakdown. We 
have been asked to pay for costly automatic tools and progressive dies in con- 
junction with piece prices based on nonautomatic methods of production. Our 
buyers have discovered some vendors figuring on additional unnecessary manu- 
facturing operations because they misinterpreted the blueprint. Wide variances 
in material have been eliminated. Some vendors, after a cost comparison, have 
been quick to admit that, perhaps, the loadings and profit figure were a bit out 
of line. Adjustments in purchase order prices were negotiated downward. This 
system can be used as an extremely effective tool in controlling purchased mate- 
rial cost. 

A further use of this system of material standards for cost control comes as 
a by-product. Certain summary information on a standard cost card is key 
-punched into a tabulating card. Included in this information is a commodity 
code number identifying the part as to a particular group of materials, such as 
coils, resistors, metal stampings, etc. At the end of each month, we run off 
total dollars and percentage of variances by commodity groups. This enables 
us, not only to follow the trend of price changes by commodity but also, since 
our purchasing department is so organized that chief buyers and buyers are 
responsible for all purchases within specific commodity groups, tells us how 
each buyer is performing against standard in total for his activity. 


Help in Product Design, Analysis of Competitors’ Costs 


Still another use of the standard cost system is its application to cost reduc- 
tion through product design. Here, of course, material standards are directly 
relevant. The individual standards are readily available to the design engineers. 
Since we set out a unit cost for every operation in sequence, the design engineer 
can ordinarily tell at a glance what savings are possible through elimination 
of unnecessary specifications. This detail is also valuable in comparing costs. 
For instance, the engineer can evaluate the difference in cost which should result 
if he specified metal stampings as against a die casting design. 

A still further refinement relates to forecasting material variances. We key 
punch tabulating cards for all purchase orders. Included in the information 
on these cards are the price, quantity and the monthly schedule of delivery for 
the life of the purchase order. By collating these cards with our standard cost 
cards, we can project a purchased material variance by commodity and total in 
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dollars and percentage for the next three months. Assuming all purchased m 
terial is received as scheduled, we know exactly our variance for the cominy 
three months. This, of course, is an invaluable aid in forecasting profits fy 
the months to come. 

To mention just one more advantage of our system of standard cost for m 
terials, it serves as a valuable aid to the sales department and to top manage 
ment in costing our competitors’ models. In our business, occasionally, we find 
a competitor who offers an instrument for sale at a lower price than our modd 
This has a very depressing effect on our sales department and they become m 
happy and go around with long faces for days. So, we purchase this bargaip 
competitive set and send it to the engineering laboratory for test measuremenk 
and then to the cost section. The cost boys literally tear the set to pieces. Thy 
establish an estimated cost, based on our system of standard cost, so that th 
cost is on a comparable basis. We then report to the sales department that its 
true that this set is cheaper to manufacture than ours by, say, $15 and we explain 
that we, too, can have a lower manufacturing cost and a resulting lower ig §- 
price if we are willing to accept certain changes in performance. 

We then demonstrate a comparison of features and performance and advis 
the sales management personnel department that, if they choose, they can gitt 
up their mahogany cabinet and have a plain pine cabinet covered with oil cloth 
a cardboard printed bezel, three less receiving tubes, sixty less resistors, fory 
less capacitors and a decrease in all wiring components. We hasten to demo 
strate, however, that this will result in smeary pictures and static and interie 
ence problems caused by man-made conditions. Furthermore, the customs 
will not be able to tune the best picture and the best sound at the same plae 
on the dial. We enumerate the other loss of performance features as a reat 
of this cheaper design. We know before we hold our meeting with the sis 
department what the answer will be, but we go through this routine at periodt 
intervals just the same. 


CONTROL OF PLANT COSTS 

So much for purchased material standards. We come now to the sedal 
use of our standard costs, as discerned at the start, i.e., the control of planta 
This function of our standard cost system involves establishing standard a 
on manufacturing or assembly of a complete instrument. Our present sysitt 
has been highly successful for the past several years. It was a great relief tom 
As mentioned earlier, in discussing purchased material standards, we converted 
from a shop order system of costing. We have had occasions in which 
similar instruments ran through manufacturing assembly in adjacent p 
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areas, with amazing results. An older, more experienced foreman would, shall 
we say, borrow material from the adjacent manufacturing area, or he would 
withdraw an accumulation of material from the stockroom without clear record 
of the charges involved. When we closed out the shop orders, one job ran 
a material variance of more than 100% and the other shop order would reflect 
a total material usage as a net credit! It would almost seem that the veteran 
foreman built all his production without any material and returned some to 
the stockroom. It was no wonder that we, in accounting, welcomed the oppor- 
tunity to try out the standard cost system. 


The Problem of Setting Process Standards on a Centralized Basis 


Nevertheless, we made the comparable mistake in establishing manufacturing 
and assembly standards that we did in setting purchased material standards. As 
already narrated, in the beginning we asked the purchasing department to set 
. our purchased material standards by asking for quotations. We also asked the 
manufacturing division to establish standards by agreeing to accept the time 
studied process card which they prepared as the standard. However, we at once 
encountered an. epidemic of process cards without any times rates on them. In 
their place were the initials T.B.S. (to be studied). It was inevitable that the 
work of setting standards was, at first, less important to production people than 
it seemed to us. ; 

Then followed the same general sequence of events discussed in connec- 
tion with purchased material standards. When centralization finally came 
to pass, we in the home office were without people, without space, without 
facilities, and without precedent. We were charged with the responsibility of 
establishing manufacturing standards as well as purchasing standards. Our first 
step in relationship to manufacturing standards was to acquire all plant processes 
and time studies and the technical data on pre-rates or synthetic standard rates. 
Just as we found with purchased material standards, all plants had different time 
values of assembly operations. The time allowed to drive a self-tapping screw 
or spin a nut or solder a joint, varied in all plants. One plant had an incentive 
union contract, the others were on daywork. Operations considered direct labor 
in one plant were considered overhead in another, and, even as material handling 
in the third. To complicate matters, one plant was independently located. An- 
other was a tenant plant leasing its facilities and services from another RCA 
Victor department. This played havoc with uniformity of liquidation rates 
among the plants. Then, too, we had separate labor contracts in each plant 
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and negotiated with different unions. From the standpoint of establishing stagg 
ard costs, we definitely were faced with an Herculean task. ' 






Formulating Policy; Its Acceptance by Management 










In order to solve the multiple problems we faced, we again took two bagi 
steps. They were the same as in establishing purchased material standards, ig 
a short-term and a long-range policy. The short-term policy served merely » 
stop-gap. We established plant manufacturing standards—good, bad or indi 
ferent—for a short period of time, so that plants could have some measure: 
of their operations. The long-term policy consisted of two parts. The first wy 
a recommendation to our top management which they subscribed to and 
backed with complete enthusiasm ever since. 

To state our departmental policy simply, we believe in the philosophy ti 
one of the basic requirements of a standard cost system is to record variang 
currently and that these measure operating efficiencies. In this manner, ae 


































reduction efforts can be applied to specific areas at the earliest possible mom It be 
We were willing to accept the fact that a standard cost system is not nece: establis 
designed to provide a historical record of actual cost by model, as under a shai our bu: 
order system. Although variances by model can be obtained by analysis undejg mit mo 
a standard cost system, we believe that the additional accounting costs wouldby to fore 
out of proportion to the value derived. We are much more interested in knopyg budgets 
ing where the variance was incurred and which function was responsible thajg countab 
in finding out which model should be charged with the variance. exceede 
As part of our philosophy, our standards are established as theoretical stanbyg but, agz 
ards and not expected actual costs. These standards are purposely set upaj Obvi 
ideals to be striven for, and it is necessary to maintain good average perfomyg we hire 
ance under favorable conditions to achieve this standard. The goal is attainsliim perience 
only by 100 per cent labor efficiency, after allowances, and a highly efficai™ time st 
performance against a tight budget for overhead and material handling expen qualifics 
As a result of this philosophy, our manufacturing management recognized thti™ Morale 
favorable variances are attainable only by the application of highly effigetg much b 
administration at all levels. They recognized, too, that unfavorable variansg Many re 
indicate costs which could be reduced or eliminated by aggressive actiongjg ds ma 
their part. pre-rates 
This pr 
Gaining the Confidence of The Plants ants 
~ Bf fundam 
The second part of our long-range program consisted of a campaign to gil Plants s 
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BH the confidence and trust of the plants. The manufacturing plants, for the first 
time in our history, were being measured for efficiency and overall operating 
costs by a remote group of people located in the home office. It will readily 
be recognized that it is vitally necessary for the manufacturing plants to have 
full confidence that the standards are equitable and fair. The administration 
of the standard cost system becomes deeper than a company operation. It be- 
comes a personal problem with a lot of people, since salary increases, bonuses, 
and promotions of individuals might be affected by performance against these 
standards. For the benefit of those accountants who believe that accounting 
requires no salesmanship, it should be said that it took a lot of selling to get 
Hour program accepted. Because our proposed standards were established as 
ideals or goals, the manufacturing division, at the start, gave this whole pro- 
gram a less than warm reception. Assurances from the home office that we 
did not expect 100 per cent performance against these tight standards were not 
enough. Past experience had convinced that any unfavorable variances caused 
trouble. 

It became apparent that, in order for our program to succeed, we had to 
establish a degree of variance against standard. We solved this by bringing 
B our budgeting operations into the scene. Since the plants were required to sub- 
® mit monthly and quarterly budgets, we arranged to have the budgets modified 
i to forecast the variances in detail for the period involved. Then, if these plant 
budgets were acceptable to the controller's office, the plants would be held ac- 
countable, not for the total variance but only the amount of variance which 
exceeded the budgeted amount. That decision proved to be a very wise one 
but, again, it took a lot of selling. 

Obviously, our long-range program was not an easy one to carry out. First, 
we hired or transferred into the department qualified men with previous ex- 
perience as manufacturing methods engineers. We acquired process engineers, 
time study engineers, and some foremen from the machine shop with the right 


pene qualifications, plus the clerical help needed. We devoted a lot of time creating 


morale and team spirit within this new department. Some personnel proved 
im uch better adapted to the work than others and the first two years necessitated 
im many replacements. Meantime, we held meetings with the manufacturing meth- 
ods managers in the plants and correlated the basic time study standards, or 
pte-rates, into one common manual which incorporated all synthetic time values. 
This program alone took nearly a year to accomplish. We arranged for expeti- 
enced supervisors from the plants to lecture for two and three day periods on 
fundamentals. At the end of the first year, we had arrived at a basis which all 
plants subscribed to. The key to success was that the home office did not dic- 
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tate to the plants and demand acceptance of the home office standards, 
we worked out by mutual agreement a department-wide manual which all had 
a part in. The home office did not conduct lectures in the plants. Instead, the 
plant representatives conducted the lectures in the home office. 

While all his was going on, we worked with the plant managers and plant 
accountants on the problem of standardizing operations, so that the same opem 
tions were considered direct labor in all plants. We defined by agreement the 
operations which constituted material handling. Meanwhile, we succeeded jg 
establishing overhead liquidation rates, material handling liquidation rate, 
variance allowances, material allowances, build-up allowances, and all the other 
With these basic elements standardized, we proceeded to compile standard costs 
for complete instruments for all plants. 


Considering Each Plant's Situation 


Thus, the second phase of our long-range objective, to gain the confidence of 
the plants, was already well under way. Since our basic standards were arrived 
at by participation by all plants and our definitions of direct labor, overhead 
and material handling were arrived at in the same manner, we had already 
begun to build confidence. Furthermore, since we purposely refrained from ise 
ing any directives to the plants, we further enlisted their confidence. Next, we 
defined certain variances which were not the responsibility of the plant manager, 
Purchased material variance, for instance, was eliminated from the plant manag 
et’s responsibility, since, following our centralization of organization, all pur 
chasing was performed in the home office. Other variances caused by centralized 
home office functions were also eliminated from the plant manager's variane 
responsibility but reassigned as the responsibility of other operating people. 

Because of the very large volume in our plants, a2 few pennies variance against 
a standard resulted in a large total variance. The importance of a sound stané 
ard applicable to each individual plant was, therefore, obvious. Since our planis 
varied in physical facilities, a theoretical standard cost could account for vat 
ances within individual plants. One of the important factors influencing this 
variance was a factor of line balance caused by actual physical conditions. This 
problem was solved by agreeing that the first theoretical estimate issued by the 
home office would be a temporary standard only. After the instrument ws 
actually processed and time studied on the line and the line balanced, the platt 
time study and process would be used as a standard if (and this is a big if)it 
were agreed to by the home office cost group. 

In order for the home office cost group to agree with the process and tim 
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study, the plants are required to submit a detailed process, including time values, 
for approval. The question came up, “Suppose there is lack of agreement in 
the processed time, then what?” In that event, it was established that any such 
problem would be mutually settled between the general plant manager, to whom 
all the plant managers report, and the controller, to whom the cost sections 
report. It is now eight years later and no disagreements have ever had to be 
settled at this level. Many disagreements have occurred but they have always 
been worked out between the proper people at the right level. 


GUIDING COMMERCIAL PLANNING 
The third major function of the standard cost system deals with the function 
of future commercial planning. All of our commercial planning is guided by 
our standard cost system. During the period of our current programs, we issue 
standard gross margin reports. These reports list all models by product lines, 
showing the recommended discount patterns, selling price to distributor, stand- 
ard costs, and standard gross margin in dollars and percentage. The standard 


“gross margin is the difference between sales revenue and standard cost before 


variances and expenses. The phrase “standard gross margin” is a byword among 
our entire management group. The individuals making it up may not be able 
to tell within $50 to $100 the cost or selling price of the set but they know 
that the standard gross margin is 17.1 per cent or 22.3 per cent or whatever 
it happens to be. They are currently advised as to the break-even point in stand- 
ard gross margin percentage. If, for instance, the break-even point happened 
to be 10 per cent, then a model earning 15 per cent standard gross margin 
means 5 per cent net profit. 

Variance, by category, on the profit and loss statement seem to fall into pat- 
terns according to operating conditions. These variances are watched and ana- 
lyzed very carefully, not only from the dollar standpoint but by percentage. 
Current variances, expressed in percentages, are constantly compared to past 
performance and conclusions drawn which lead to management decisions. 
When we study a proposed new line of merchandise, all models are costed on 
the standard cost basis. The costs are not final standards to be used in measuring 
operations but they are on the same relative basis, and accurate enough to be 
used for pricing purposes. 

The problem of engineering standards on proposed new merchandise is, of 
course, considerably more difficult than establishing standard costs on current 
models. New lines of merchandise planned for the future often incorporate 
new materials, new molding powder for plastics, even metals which are new 
to our manufacturing operations. We encounter new and radically differently 
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designed components as a result of the fast engineering pace in the electron 
industry. New materials bring about new processes and, often, new maching 
and new tools. In the preliminary planning stage, we must work primarily with 
oral information and free-hand sketches provided by the engineers. Obviously, 
there are no signed-off blueprints, which make the establishing of standard cogs 
much simpler. (A concrete example of establishing preliminary standard cogs 
on new materials and new methods is the future program of color television), 


Sales Plans Nos. 1 to 100 (More or Less) 


We begin our commercial planning a year in advance. The sales and mep 
chandise divisions compile a proposed commercial plan for the coming yeu, 
which lists models and quantities, with proposed list prices and proposed dip 
count patterns. For each of these models, we must have an estimated standanl 
cost. From this information, we prepare a tabulation of the standard gross map 
gin by model and the total standard gross margin expressed in dollars and 
percentage. To be sure of our prospects, we carry this out to a forecast profit and 
loss statement on which we forecast the variances and expenses and the nd 
profit for the year, but, in many management meetings, the subject never gets 
beyond the indicated standard gross margin percentage. 

If this figure is unsatisfactory, which it usually is for Plan 1, we put together 
Plan 2. This may consist of changes in proposed prices, quantities and dis 
counts, or it might consist of a change in specifications for certain proposed 
models, or a different line-up of models. If the revised plan involves no physi 
cal change in the merchandise, it is simply a computation job. If, on the other 
hand, management recommendations indicate physical changes or additions, 
or deletions from the merchandise line, additional work by the cost group with 
the engineering department is involved. Usually, the plan finally accepted by 
management as our program for the coming year is some such number as 676 
or 92K, indicating that not only approximately 100 basic plans have precedél 
it, but that there have been many variations of some of the basic plans! 

Do not be misled into believing that list prices are determined solely on th 
basis of cost and standard gross margin. In our highly competitive busines, 
suggested list prices are primarily established by competition. Obviously, # 
the basic price level in the industry for a television table model is $199, 
could not arbitrarily elect to create a sales program around an RCA Victor table 
model television line beginning at $259. Although competition is the maja 
factor in establishing price ranges, our standard cost system does provide the 
necessary tool in further developing and refining our sales program to fit into 
the price requirements as established by competitive pricing. 
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Furthermore, it should be pointed out that, in planning a complete sales 
program, including all models from the lowest price to the more expensive, it 
is not possible to price every individual model in its logical price sequence 
based solely on the expected standard gross margin of the individual model. 
It becomes necessary, sometimes, to knowingly price a model with specific 
features which will yield somewhat less gross margin than should be forthcom- 
ing. In many instances, this is very good business. The total profit for the de- 
partment may, in such circumstances, even be increased. If, for instance, in 
the opinion of our commercial people, the total quantity of sales for the year 
can be substantially increased, thus giving us additional manufacturing volume 
and (more importantly) additional sales revenue, this type of program pricing 
can result in substantially increased profit per dollars. It is also possible, under 
certain circumstances, by including in the line some models which are planned 
to earn less than the normal standard gross margin, to make sure of the sale 
of a greater quantity of higher priced models which earn a somewhat better 


. standard gross margin than normal. 


This method of forecasting has proven so accurate over a period of years that 
our management has complete confidence in the standard cost system. As a 
matter of fact, the accuracy is taken for granted. Experience has shown that, 
when a forecast sales program carries to the end of the year without major quan- 
tity or price changes, the profits earned and the original forecast profit are so 
close that it is hard to believe. ; 


THE SECRET OF LIVE STANDARDS IS TIMING 

In conclusion, it should be emphasized that one of the most important factors 
contributing to the success of our standard cost system is the factor of timing. 
The importance of timing is realized when we consider that standard costs on 
purchased or manufactured parts are established the same day the blueprints 
are released by the engineering division. The buyer in the purchasing depart- 
ment has a detailed standard cost before he is required to “source” the part or 
request quotation. The plants receive standard costs before they go into pro- 
duction. Tentative standards are used for pricing and forecasting before the 
sales program is approved. 

It is this factor of timing that makes our standards live standards, These 
live standards which are used to control purchased material costs, to control 
manufacturing costs and to aid in future commercial planning, enable us to 
ptice competitively, currently and for the future. And, because they satisfactor- 
ily fulfill this need they serve our management as a major tool to help insure 
satisfactory profits. 
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Developmental Costs Incurred in the Plant 


by MAURICE J. MOSS 


Head, Accounting Department, Kodak Park Works, Eastman Kodak Company, 
Rochester, New York 


Not all developmental costs are laboratory-identified. Those which 
appear among production department costs may be lost to control if 
there is no procedure in force to segregate, budget and review them. 
Such a procedure, used in a large plant, is described and illustrated 
in this article. 


HE DEVELOPMENT OF THE INDUSTRIAL RESEARCH LABORATORY is a familiar 

story. There are few large industrial companies today which do not have 
well-equipped and adequately-staffed research departments, with the principal 
function of carrying on fundamental research in fields basic to the operation of 
the company. The modern industrial concern cannot maintain its competitive 
position unless it has an active research program. Much research is not carried 
on in the laboratory, however, but in the production departments of the plant 
Furthermore, the developmental work of ideas, conceived in the laboratory, must 
be performed by the production personnel. Consequently production depart 
ments become staffed with technical personnel and significant portions of the 
machine capacities are devoted to experimental and developmental work. 

Here, the industrial accountant is faced with a difficult problem, since the ex 
penditures for such work are apt to become buried deep down in manufacturing 
costs. Increasingly large sums are being spent on experimental and develop 
mental work in the factory and, although we should recognize that the growth of 
the company is closely allied with the judicious use of such funds, it becomes 
necessary for the accountant to ferret out these hidden expenditures and establish 
adequate controls over them, so as to insure that his management gets its money's 
worth. It is the purpose of this article to describe how our plant, Kodak Park 
Works, is coping with this problem. 

Kodak Park Works is the largest plant of Eastman Kodak Company. By the 
very nature of our type of production, we are required to spend large sums i 
improving our products and processes. We manufacture sensitized photographie 
goods, including all types of films and papers, as well as the chemicals to proces 
them. We employ over 20,000 people. The basic tool employed in our program 
is the experimental works order, which follows job order costing principles. 
An experimental works order (referred to as an E.W.O. and given a number 
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identity) is issued for each major project and becomes the unit for work planning 
and expenditure control. 

It is necessary to realize that this element of cost is controlled by company 
policy and is not inherently related to current sales or volume of production. 
Moreover, it is also intrinsically difficult to measure experimental and develop- 
mental effort of any type and, because of this, unless special steps are taken, 
management has more problems in determining the proper appropriation for 
such work than for the routine and more easily measurable costs. As an example 
of special situations which exist in factory research, it is our practice to include 
staff personnel, i.¢., technical men, supervision, etc., in our regular production 
department step-level budgets, even though we know in advance their efforts 
may be expended on experimental work. Thus, we have a dual control since we 
also include these items in the E.W.O. appropriations, treating such expenditures 
as a transfer of cost from the regular classification. 


_ Separating Experimental Costs and Organizing to Control Them 


In any effort to achieve adequate analysis and control over both normal and 
experimental costs in the factory, it is important to have a clear understanding 
as to exactly what is to be, and, correspondingly, what is not to be, included in 
experimental works orders. The following two lists contain our definitions on 





this point: 
What Should Be Included— 


. Pure research, i.e., direct research or ex- 
perimentation on general problems hav- 
ing no particular connection with the 
various products currently being manu- 
factured by the plant. 
Projects directing experimental or de- 
velopmental effort toward the creation 
of new processes or new product or 
group of products to be manufactured 
by the plant. It is not intended that this 
should cover minor changes in which an 
existing product is replaced by, or im- 
proved by, another. Major developments 
resulting in an entirely new product or 
processes should be included, although 
they replace current products. 
. Projects directing experimental or devel- 
opment effort toward any improvement 


What Should Not Be Included— 


- Technical advice or service rendered to 
production departments in order to help 
them out of difficulty or to carry on 
their normal operations. 


bd 
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to a specific product already being 
manufactured by the plant or an im- 
provement in an existing process, This 
category would include any work neces- 
sary to correct production difficulties 
which have existed in products or proc- 
esses since the product was considered 
acceptable for the trade. . 


. All further work beyond the develop- 


mental stage necessary to get a new 
product, model, or item of equipment 
ready for normal production and sale. 


. Projects for the purpose of designing 


and constructing new types of equipment 
or improvements to existing equipment 
which shall be used in our manufacturing 
processes and which will effect a change 
in any existing process in the plant, 


- Trouble shooting which is necessary to 


correct production difficulties which 
occur from time to time and which have 
reduced normal standards of products or 
processes, 
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SIMPLIFIED ORGANIZATION CHART SHOWING RESPONSIBILITY FOR EXPERIMENTAL 
WORKS ORDERS 





General Manager 
Eastman Kodak Co. 

















General Controller 
Eastman Kodak Co, 
























































































































































[ LI 
Technical Asst. to the Comptroller 
General Manager Kodak Park Works 
. 1 1 on 
Manager Manager 
Film Paper 
Mfg. Mfg. 
i 
Division Division 
Superintendent Superintendent} 
EXHIBIT 1 
3. Any other work done which is essential the specific order of a customer when 
to normal operations (in contrast to new the material or article can not reason- 
work which can be done, or not done, ably be expected to lead to dso 
depending on the wishes of manage- which will be added to our jar line, 
ment). 5. Routine tests y for | 
4. The cost of producing, experimentally or duction procedure on a regular poll 


otherwise, any material or article on 


In order to understand the experimental works order procedure to be covered 
in subsequent paragraphs, some understanding of the basic organization chart of 
Kodak Park Works, as presented in Exhibit 1, is necessary. The principle of 
bottom-up management is of primary importance and fundamental to Eastman 
Kodak Company's policy. The division superintendent, indicated in the simpli 
fied organization chart, whose division may be in the magnitude of 200 to 2,000 
or more employees, is a very important person in the Kodak organization. He 
has complete responsibility for a division and has been given the authority to 
carry out that responsibility. His is a line function. 

The accounting department acts in a staff capacity to provide him with i 
formation necessary to secure adequate cost control over all expenditures, includ- 
ing experimental works orders expenditures. Also, since experimental and de 
velopmental work is vital to the progress of our industry, top management has 
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EXPERIMENTAL WORK ORDER REQUEST 
(--- --- Department) 


: Plant Manager 
— E. W.O. 1253 - Design and Construct 


a New Type Spooling Machine 


1, Department making request Roll Film Department 
2. Date of request - October 1, 195- 
3. Reason for project - To design and coristruct a new type roll film 


spooling machine which will overcome current 
maintenance problems and reduce substantially 
our manufacturing cost. 


4. Expected results - We expect to develop a spooling machine which 
will be flexible to the extent that it can handle 
all widths and operate on a three trick basis. 
By combining several operations and increasing 
speeds, it is hoped to reduce costs by about 
$50,000 per year. 


5. Estimated time to complete - Originally requested January 195- and to be 
completed by the end of 195- 
6. Estimated cost of entire project - $ 50,000 


7. Estimated cost for year - 
(a) Cost of engineering and 


construction work. $ 25,000 

(b) All other costs. $ 5,000 
Total $ 30,000 

8. Estimated cost in first quarter - $ 10,000 


9. Any other information which might be 
of interest to management - Maintenance costs and downtime have been an 
increasing problem during the last two years. 
With increased production requirements fore- 
cast for the future years it is imperative that 
this machine be developed to meet the fore- 
cast work load with the present space and 











work force. 
1Q Recommended cost distribution - All roll films 
1L Percentage of completion to which 
this appropriation will carry the 
project - 100% 
EXHIBIT 2 


deemed it necessary to establish one man, the technical assistant to the Kodak 
Park general manager (indicated in Exhibit 1) as the individual whose chief 
duty it is to act for top management in the follow-up of experimental and 
developmental work. All E.W.O. budgets and reports are channelled through 
the technical assistant for his review and recommendation to the general manager. 


Establishing the Budget for Experimental Work 


In the fall of each year, the technical assistant to the general manager sends a 
letter to all superintendents requesting them to furnish an estimate of their 
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EXPERIMENTAL WORK ORDER EXPENDITURES SUDGET 
(Summary by Product Group) 


(Product Group Totals) 


ESTIMATED BUDGET 
onenAL  Revet> «= mon teas, ‘Yeam avs 
PRODUCT GROUP iD PRIOR YEAR YEAR 195- 
Black and white film products 8 2.000, 000 $2.00 Goo) = $2, 100, 900 $ 2, 200,900 
Coter fim products 800 000 850. 000 850.080 900. 000 
Black aod white paper products 4, 200 000 4, 250,000 1, 250, 000 1, 300, 000 
Color paper products 700. 000 700.000 700, 000 175,000 
Sundry products 400, 000 $00. 000 $00, 000 625.000 
Sub-total STS” ss srr $ awe 
Unassigned provision for aew Projects 350.000 30.000 400. 990 
Gread wel STAT srw sa scare 
(Preduct Group Decal) 
gWwo EXPENDITURES PRIOR TEAR 195- rmst 
NUMBER DESCRIPTION FROM BEGOYNING OF ORIGINAL ESTIMATED supcet QUARTER PERCENT OF 
PROJECT TOENDOF 195- 195. REO! - 
Bach and white film products PRIOR YEAR BUDGET EXPENDITURES at = or SUPT 
195- 


1233) Design ead coastruct a aew type 
epocling machine S 19,000 $ 20.000 § 19 O00 S 30 Goo $ © ooo wos Mr Jone Doe 


1254 Design and construct aew equipment 
for spooled film inspection #000 10, 000 10 000 20 000 5.000 38 Mf fohn Doe 


1280 Developmeat of new graphic arts 
products 12,000 3.000 4, 000 $3. 000 4, 000 son Mr Dos 














EXHIBIT 3 


E.W.O. expenditures for the forthcoming year. The superintendents are re 
quested to divide their request in two parts, i.c., for specific projects in process 
which will be continued during the ensuing year, and for new specific projects, 
The following information is requested for each project: 


1. Department making request. centralized service department per 
2. Date of request. forming this type of work.) 

3. Reason for project. (b) All other costs. 

4. Expected results. 8. Estimated cost for first quarter of the 
5. Estimated time necessary to complete. Catemg year. 

6 > me rea of ste deli, 9. Any other information which might be 
' ted ius. die . di of interest to management in connec 
7. Estimated cost for ensuing year di- tion with the project. 


vided as follows: 


; 10. Recommendation as to where cos 
te) = fir hn nony oe CER, should be charged. 


(Engineering, Construction and |. Per cent of completion to which thi 
Maintenance Department is a large appropriation will carry the project. 
Upon receipt of letters from the division superintendents (Exhibit 2), the data 
is supplied to the accounting department, which uses the information to prepatt 
the Kodak Park experimental work budget for the ensuing year. This is sum 
marized by product group (Exhibit 3) and responsibility (Exhibit 4). The ag 
gregate experimental annual budget and all subsequent appropriations ovet 
$5,000 for the unassigned provision require the approval of the Kodak Park 
comptroller and Kodak Park general manager, the general manager, general 
comptroller, assistant general manager of the company, and the president and 
chairman of the board. 
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| XPERIMENTAL WORK ORDER EXPENDITURES BUDGET 


i, Summary by Responsibility - Detail by Individuals 
Prior year Estimated 195- Budget 








Division budget prior year Budget First Quarter 
Manager Superintendent request Expenditures Request 195- 
Mr. O. Zoe Mr. J. Doe $150, 000 $ 145,000 $ 200,000 $ 60,000 
Mr. D. Johnson 400,000 450, 000 600, 000 150,000 
Mr. T. Black 550,000 500,000 550, 000 140,000 








Total $1,100, 000 $1,095, 000 $1, 359, 000 $350,000 








Mr. D. White Mr. B. Brown$ 500,000 $ 550,000 $ 600,000 $125,000 
Mr D. White Mr. T. Green 1,200,000 1, 300, 000 1,400,000 300,000 
Total 1,700,000 $1,850,000 $2,000,000 _ $425,000 

© i a 











° 2. Summary by Responsibility - Detail by Projects a 
Div, Supt. Mr. John Doe Dept. Roll Film 





Budget 
Original Estimated 195- first 
E.W.O. prior year prior year Budget quarter Acct. Cost 
Number Description budget budget Request 195- Number Distribut. 





1253 Design and construct a 
new type spooling machine All roll 
$20,000 $19,000 $ 30,000 $ 10,000 220-01 films 


1254 Design and construct a 
new equipment for inspect- All roll 
ion of spooled films. 10, 000 10,000 20,000 5,000 220-02 films 











EXHIBIT 4 

Cost Chargeable to Projects 

The cost of experimental projects should reflect, as far as practical, the true 
and complete cost of the work done. This means, not only the “out of pocket” 
expenditures but also a reasonable share of the overhead based upon the extent to 
which experimental work adds to the overhead in the long run. Materials cost 
includes all raw materials purchased specifically for the project, all’ regular 
production materials or parts which are used for the experiment, and the cost 
of equipment and tools made or purchased specifically for the project. Experi- 
mental direct labor is labor expended directly on the project. This may include 
direct labor employees or indirect labor such as staff men, technicians, etc. All 
labor is included in departmental labor and burden budgets and handled as a 
distribution of departmental cost, rather than as a labor transfer. Burden is dis- 
tributed to E.W.O.’s each period, using either the labor distribution report or 
other normally accepted bases. The amount of burden to be distributed is com- 
puted, applying appropriate rates to the unit of measure used in each department. 

In production departments, where labor has been expended on an E.W.O. 
and the regular production facilities and the equipment of the department have 
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PERIODIC CONTROL STATEMENTS OF EXPERIMENTAL WORK ORDER EXPENDITURES 


t. Detail by Project 
CURRENT 


ENT PERIOD TEAR TO-DatE 
E.W.0. ANNUAL PERIOD OVER"OR UNDER YEAR-TO-DATE OV: UNDER 
NUMBER DESCRIPTION BUDGET** EXPENDITURES BUDGET EXPENDITURES BUDGET 
1253 Design and constructs $ 30,000 $ 3,000 $ 333 $ 9,000 $ 1,000 


new type spooling machine 
284 Desige and construct sew 





ne wl a 
of spooled film 20,000 2, 566 900° 4, 500 $00 
2. Detail isioa Fintendent 
Manager Mr. O. Zoe 
Period Year 
Mr. J. Doe $ 200, 000 $ 19, 206 s 7% 3 57,000 $ 3,000 
Mr. D, Johasoa 600, 000 47,000 3,000 .440, 000 10, 000 
Mr. T Black 560, 000 44,000 1,000 135, 000 5,000 
Manager Division 3. Detail by Manager and Division Superintendent 
Super inteadeat Period. Year 
Mr. O. Zoe Mr. J. Doe $200, 000 $19, 206 $7% $57,000 $3, 000 
My. D, Johnson 600, 000 47,000 3,000 140, 000 10, 000 
Mr. T. Black $60, 000 44, 000 1,000 135,000 5,000 
Total Mr. Zoe $1, 35, 00S—« S11 OT” Trt SUT si or 
Mr D. White Mr. D. Brows 600, 000 42,000 3,000 120, 000 $, 000 
Mr. T. Grees 1, 430, 000 92.000 8,000 290, 000 10, 0Q0 
Total Mr. White SUT ToT S35, 00s- si, coo $0, 000 55000 


**Revised to include additiona! authorizations and refunds. 











EXHIBIT § 


been used, the full burden rate normally applied for that type of equipment is 
used. Such rates, however, should not be affected by unusual decreases in fore- 
cast production. Where labor has been expended on an E.W.O. but the regular 
production facilities and equipment of the department have not been used, 
burden is applied at a reduced rate but commensurate with the extent to which 
the experimental work adds to the overhead of the department in the long run. 
In establishing these rates, elements of indirect labor, expense supplies, and 
employee benefits are included. In contrast, general plant expense costs, power 
department costs, depreciation, maintenance costs, and service department costs, 
are excluded. The full burden of service departments or departments spe 
cifically set up to carry on experimental work, are charged to E.W.O.’s, including 
fixed charges of these departments. 


Reporting by Responsibility and [to Management) Product Class 


Having established the annual budget and determined the method by which 
costs are to be allocated to the experimental job orders, it becomes necessary to 
develop a series of reports to follow adequately the progress of various projeds 
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REPORT TO MANAGEMENT OF EXPERIMENTAL WORK ORDER EXPENDITURES 
BY PRODUCT CLASS 
(3 Periods Ended March 195--) 


OR REFUNDS 
PRODUCT GROUP REQUIRED 
Black and white film products $2. 200,000 $2,230 000 $525. 008 $ 1. 705.000 $15, 000 
Color film products 900 000 15, 000 200, 000 nS, 000 10, 000 
Black and white paper products 4,900,000 1, 320 000 330 000 990. 000 45. 000 
Color paper products 775,000 © 775 000 190, 000 $85,000 $0. 000 
jundry products 825, 000 640, 000 160, 000 480, 000 - 
Sub-total COT CTT Lo eT wT 
Onassigned provision for sew projects 400. 000 320, 000 320, 000 GD 
Grand total CVO CV CT «sys we ye 
ANNUAL BUDGET 
te -cathompns OVEROR UNDER 
£Wwo ANNUAL BUDGET EXPENDITURES £XPENDED suPt 
DESCRIPTION NUMBER ‘ORIGINAL REVSED YEAR-TO-DATE BALANCE 


Black and white (ilm products 











a $ 30,000 $ 9.000 $ 21,000 $ 5,000 ’ Mr. Johe Doe 
eS ase 20,000 4.500 15. $00 . Mr Joba Doe 
Design and construct new equip- 

ee 1280 5.000 1. $00 3. $00 : Mr. Don Johasow 
Sen” 1300 10. 000 2.000 8, 000 . Mr. T. Black 


against the budget as established. In doing this, we are currently using several 
principal reports. The first is a period statement to division superintendents 
and is illustrated by Section 1, Exhibit 5. Eastman Kodak Company operates 
under the thirteen-period calendar system in which each period contains four 
full weeks. At the close of each period, a report is produced for each divisional 
superintendent through a tabulating system. This report gives the superin- 
tendents, by projects, the amounts for annual budget, current period expendi- 
tures, current period over or under budget, year-to-date expenditures, and year- 
to-date over or under budget. In addition to this report, there is made available 
to the superintendents of the larger departments detailed listings of costs for 
each E.W.O., by source, which enables him adequately to analyze all charges to 
each project. 

In addition to the detailed listing given to the division superintendent, a re- 
port is made for each manager (Section 2 of Exhibit 5), giving him the same 
information by division superintendent. Also a summary report (Section 3 
of Exhibit 5) is prepared for the technical assistant to the general manager and 
the general manager. 

Although it is necessary to follow experimental costs at the plant level by 
responsibility and all reports at this level are divided by responsibility, the 
primary interest of top management of the company is to see that experimental 
effort is channeled into lines which they are most interested in developing. 
Therefore, all reporting to top company management is divided by product class. 
Four times a year, i.e., at the end of each quarter, a statement is made showing 
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EXPERIMENTAL WORK ORDER QUARTERLY BUDGET REVIEW 
AT END OF FIRST QUARTER 195- 
Supt. Mr, John Doe Dept. Roll Film e 
Cost TO BUDGET ESTIMATED 
£v.0 BEGINNING OF ANNUAL APPLIED ACTUAL COST EXPENDITURES 
NUMBER DESCRIPTION CURRENT YEAR BUDGET YEAR-TO-DATE YEAR-TO-DATE NEXT QUARTER 


1253 Design and construct s new 
type spooling machine $ 19.000 $30,000 $ 10 cso $ 9.000 $ 8,000 
1254 Design and construct new 
40. 000 20, 000 5.000 4,500 


Tow) SRO” sa eT so 
Dew furnished by respective sapt **Significant changes to be explained by letter 


EXHIBIT 7 











expenditures by product class in summary and in detail (Exhibit 6). This 
supplies the amount of the annual budget, both original and as it may be revised, 
expenditures for the year-to-date, over or under expended balance, and additions 
or refunds required. 


Budget Review and Revision Procedure 


It is felt that formalized complete reviews of the experimental program are 
necessary during the year, in order to make sure of the accomplishment of the 
objectives originally planned, as well as to secure an increased measure of control 
over the expenditures for the varoius projects. Accordingly, at the end of the 
third, sixth, and ninth periods, each divisional superintendent responsible is 
requested by Kodak Park management to review each of his E.W.O.’s by com 
paring year-to-date expenditures to the annual budget for the project. In doing 
this, it is determined whether additional funds may be required during the re 
mainder of the year or whether refunds of original amounts, due to cancellations 
or postponement of work originally planned, should be made. 

To assist in this review, the accounting department sends a tabulated form 
containing the necessary information, to each superintendent on each projet 
for which he is responsible. Included are E.W.O. number and description of 
the project, expenditures prior to the beginning of the current year, annual 
budget (including prior revisions during the current year), budget applied for 
the current year to date, and actual expenditures for the current year to date 
The superintendent then adds information for each E.W.O. as to estimated 
expenditures during the next quarter, and request for revision to annual budget, 
either for additional funds which will be required or refunds of previously ap 
proved authorizations. He returns the form to the accounting department whic 
ptepares a listing of all E.W.O.’s (Exhibit 7) and the summaries which were 
referred to previously as Exhibit 6, for review and approval by management. 
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Six Fundamentals for Factory Experimental Costs Control 


The foregoing pages have outlined and illustrated the procedure which we 
have developed to control experimental expenditures being made by our pro- 
duction departments. Equally important is the fact that a follow-up has been 
established, so that all echelons of management know of the progress being 
accomplished on the various projects. It is our feeling that, for this type of 
budget, an under-run due to a failure to do the work as planned, may be more 
deleterious to the objectives of our management than an over-run due to excess 
expenditures. 

It is desirable, nevertheless, to see that, for each dollar expended, we receive 
a dollar's worth of true experimental effort. By the very nature of this type of 
work, we are many times dealing with intangibles. Effectiveness is difficult 
to measure. It is only by a close coordination and follow-up from bottom to top 
and top to bottom so that everyone is aware of the status of the work involved 
that we can feel reasonably assured that our objectives are being achieved. Any 
"system which permits expenditures for experimental work by production depart- 
ments to remain buried in the various normal cost categories is apt to be unduly 
expensive, without letting those in responsible postions become aware of the 
true situation. 


Although our plan may not be satisfactory in all respects and we are con- 
tinuing to improve upon it, it is our feeling that recognizing the problem and 
taking the steps we have described have been of immeasurable value. On the 
basis of these considerations it is possible to say that any plan for the evaluation 
and control of factory experimental and developmental costs should include the 
the following underlying steps: 


. Establishment of lines of responsibility 4. Creation of a budget and reports 
and authority. against that budget. 
Definition of area to be covered, i.e., 5. Establishment of a means of revision of 
what is experimental and developmental the budget. 
work? 6. Education of all levels of supervision 
. Establishment of costs to be included. and management so as to insure ade- 
quate interest and follow-up. 





Developmental Costs Incurred in a 
Company Laboratory 


by WALTER E. ARTHUR 


Manager, General Accounting Services, General Engineering Laboratory, General Electric Company, 
Schenectady, New York 


Not pure research, but extensive activity in the development of prod- 
ucts and processes is carried on by the company unit, the cost control 
experience of which is reflected in this article. Major attention is 
given to costs following customer request or orders which involve 
development services. 


HE WORD, CONTROL, when associated with development work, may imply 
that the work is planned and scheduled in an orderly fashion and the costs 
follow a pattern, as do manufacturing operations. However, someone has stated 
that you cannot schedule inventions. This also implies that its costs cannot be 
controlled. Still, they can be measured, and, if the measuring is done witha 
reasonable degree of accuracy, the amount of money spent during a stated time 
can be kept within the limitations of authorized funds. 
Let us examine certain operations and practices of a large laboratory of the 
General Electric Company. The work performed falls in several broad cate 


gories: 


Contract development for the Govern- 
ment or industry, to produce a specific 
device to rm a function which 
either has not been done before or is 
a radical improvement on present prac- 
tices. 


. Development of new products which may 


become going lines for the parent com- 
pany. 


. Highly technical tests on existing prod- 


ucts to obtain data for improved quality 
or performance. 


. Consulting services to other departments 


of the company on advanced technical 
or measurement problems. 


. Manufacture of pilot lots of new 


ucts to test both the market and the 
products acceptance. 


. Special development projects for operat 


ing departments to improve their prod 
uct lines. 


. Investigation of techniques, materials, 


and procedures, with the objective of 
broadening their application within the 
company. 


Work performed is not of a research nature but, rather, an intermediate step 
between the research and manufacturing functions. However, the work is esse 
tially new. It has not been done before or is a different application of known 
principles. Standards for such work do not exist, as the job performed today 
is seldom repeated tomorrow. Hence cost control requires measuring the costs 
of diverse process and product changes and, while the patterns of cost incurred 
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in these endeavors, are often similar, they are seldom duplicated. The work is 
performed by a group of engineers with specialized education and training. 
They are supported by a larger group of assistants, technicians, and draftsmen, 
together with adequate shop and procurement facilities to convert the visions 
and ideas into samples of the ultimate product. 

The laboratory is operated on a cost basis and no commercial or sales organi- 
zation as such is maintained. All work is performed for other company units, 
which maintain the required commercial contacts with outside customers. How- 
ever, because no organization is complete unto itself, some work must be sub- 
contracted. It is also necessary to procure materials, parts, and components 
from vendors. 


The Over-All Budget by Development Expenditures 


Over-all control is through the budget with annual expenditures indicated 
. under rather broad categories, as shown in Exhibit 1. Generally, experience 
indicates that costs other than salaries and wages bear, in the aggregate, a direct 
relationship to salaries and wages. Therefore, top management can regulate 
total annual expenditures for development work by controlling the number of 
employees engaged in that work. That is why the first section of Exhibit 1 


budgets the personnel of the division. 

Approval of the development budget is the responsibility of the vice-president 
in charge of engineering services and the president’s budget review committee. 
Further details of proposed expenditures are submitted, showing specific proj- 
ects for the department for which the work is to be performed and the type of 
financing for each phase of work. Approval of the budget constitutes approval 
to maintain 2 maximum employment level consistent with the orders which may 
be secured for services and products. It also represents approval, up to a maxi- 
mum, for cost of an expense nature'and for capital equipment. 


Development Cost Procedure Related to Customer Orders 


When a request for services or products is received, management first deter- 
mines if it can be honored under the policy requirements of the laboratory. 
If so, it is then turned over to the cost estimators who classify it as to the type 
or degree of risk involved. A review requires answers to the following: 
|. Is the work desired something radically definitely stated? 


new? 3. Are facilities and personnel available to 
2. Can specifications and performance be meet the customer's delivery date? 
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DEVELOPMENT BUDGET 1954 
NUMBER OF EMPLOYEES 
ESTIMATED 
DETAIL 1953 


Engineers 

Engineering Assistants 
Technicians 

Draftsmen 


Shop 
Clerical 
Stenographers 
Total 


EXPENDITURES 


$ 


Direct costs 
Salaries and wages paid to employees 
Materials purchase 
Subcontracting and other costs 
Services obtained from other company components 
Total direct costs 








Indirect costs 
Salaries and wages paid to employees 
Supplies purchased 
Traveling and entertaining 
Depreciation and other fixed costs 


Assessments 
Total indirect costs 
Total expenditures 








Capital expenditures 





APPLICATION OF EXPENDITURES 
Customer department 
cD 
Contract development 
Consulting services 
Services performed for other company components 
Pilot lot manufacture 
Under-over absorption of costs 





Total 














EXHIBIT 1 

The type of risk is graded down to the point of duplication of something 
performed before. The cost estimator, engineer and shop planner then work 
out, in as much detail as possible, a plan for the performance of the job. 
specific cases, there are no drawings, no detailed specifications and little mom 
than an engineer's verbal picture of what he proposes to build. Very seldom 
are there complete drawings and specifications. Between the extremes are many 
variations. 
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COST ESTIMATE 


Quantity 


Type of Quotation 
Classification of Risk .................cccccccsssssssesees 


MATERIAL DIRECT LABOR 
ITEM QUANTITY DESCRIPTION HOURS COST 
TOTALS 
Indirect costs 
Shipping, transportation 

& other costs 

Contingency 
Total 








Total estimated cost 











EXHIBIT 2 


The final estimate will show engineering and drafting man-hours and costs, 
major items of material, shop labor for various components, estimates of sub- 
contracting and other costs. A liquidation factor for indirect cost is added and 
an over-all contingency based on experience and the type of risk. Before issuing 
the quotation to the customer, various levels of management approval are ob- 
tained, depending on the size of the order. In general, these quotations are 
on a fixed cost basis and, if the order for the work is obtained, it will be billed 
at the quotation. The difference between actual cost and billing is charged 
to a variance account for which the department manager is accountable. Exhibit 
2 shows the type of information which the estimate will include. 

As orders for development work are received, they are logged by a requisition 
service group and engineering instructions are issued to the project engineer, 
shop procurement, cost, shipping and other interested units. A job order sys- 
tem is used for cost accumulation and the details of the cost estimate are given 
to supervision responsible for various phases of the job, including the number 
of hours allowed and the dollar value of each class of labor. For this purpose, 
labor costs within the laboratory are accumulated weekly through the use of 
tabulating equipment. A breakdown is made available by class of labor. 

On orders placed with outside vendors, the purchasing section obtains fixed 
prices, wherever possible. When this is not practical, the buyer provides esti- 
mated costs. On orders placed within the company, it is not always feasible, 
because of the lack of specifications, to obtain cost estimates from the depart- 
ment to which the work is assigned. In such cases, the procurement personnel 
gives its estirnate of the number of hours required to perform the specific job. 


MAY, 1954 1127 








ANALYSIS OF COST—PROGRESS REPORT 





ESTIMATED EXPENDITURES 
COST TO 
Direct costs 
Engineering 
Drafting 
Shop 
Test 


Indirect cost—Overhead 
Material 

Subcontracting 

Other costs 

Contingency 





Total cost 





Comments 











EXHIBIT 3 
Copies of all estimates are forwarded to the general accounting group. Each 


order in excess of $50 is recorded as a commitment and, as bills are received, 
an adjustment is made from the specific order. On completion, the commit 
ment and all billings received are removed from the record. Once a month, 4 
tabulation of all outstanding commitments is prepared and forwarded to the 
cost units. Because of the uncertainty of the scope of some orders placed, the 
commitment report is not entirely accurate. However, it provides information 
which formerly was on a pure guess basis, and experience indicates that, in the 
majority of cases, it is sufficiently accurate to enable “up-to-the-minute” report 
ing of costs. Copies of all vendors’ bills are sent to the cost units as they ame 
received. 

A detailed monthly report of job costs is prepared for each operating depart 
ment and unit having job responsibility. The report summarizes labor costs by 
class of labor and also shows material, subcontracting and other costs. Although 
actual labor costs are tabulated one week after they are incurred, the cost units, 
from their close contact with the jobs, have a fairly accurate knowledge of what 
employees are assigned to the work and, in preparing the monthly report oa 
each (Exhibit 3), labor is estimated up to the date of issuing the report. 

It is, therefore, possible, through the use of commitment data and estimates 
of labor, to present to operating supervision an up-to-the-minute status repoft 
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EXAMPLES OF REPORTS ON NONCUSTOMER DEVELOPMENT 
Product Development Report 
PROPRIA EXPENDITURES 
ae DESCRIPTION SERIOD DATE APPROPRIATION 


82-650 Development of a spectro- 
photometer 100 10 000 12 000 


Project Progress Report 
COMPLETION DATE EXPENDITURES 


voouen, * ae PROGRESS ORIGINAL PRESENT ORIGINAL PRESENT 
ESTIMATE ESTIMATE ESTIMATE ESTIMATE 


To ili a oni in- 12-1-53 12-1-53 12 000 13 000 
strument for the measure- 

ment of color. Engineering 

15% completed. Drafting 

instructions issued, 











EXHIBIT 4 


of all jobs for which they are responsible. Such reports give the following in- 
formation: authorization reference, laboratory shop order reference, date job 
was started, title, estimated completion date, current month’s expenditures, year- 
to-date expenditures, aggregate-to-date expenditures, estimated costs accrued to 
report date, total expenditures and estimated costs, amount authorized, estimated 
backlog, and comments. This information is then used as a basis for a review 
by the operating departments, comparing physical completion on each job with 
percentage of estimated cost expended. 

Also, the cost units, themselves, keep alert. Specific jobs may show indica- 
tions of overexpenditures and, therefore, require immediate attention. When this 
becomes apparent, the cost units prepare a specific job report for supervision, 
showing similar data to the regular monthly report. Top management does not 
receive copies of detailed job reports. It does receive, however, monthly sum- 
mary reports of over-all operations showing data as outlined in the budget, 
comparing expenditures with budget. 


Development Costs Not Related to Customer Orders 


Certain development activities are initiated by the laboratory and financed by 
allocation of company funds. These activities are liquidated, upon successful 
completion, against the benefiting activity. There are also expenditures of an 
overhead nature, as well as plant improvements. The over-all control of these is 
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obtained from the annual budget. Detailed control is through an appropriation 
routine which requires various levels of management approval in accordang 
with the amount of the appropriation request. Monthly reports of expendituns 
are prepared by the general accounting department, showing both budget api 
appropriation comparisons. These reports are for top management, both on th 
operating and staff levels. Exhibit 4 shows headings for such reports. 


Cost Organization of a Development Division 


Estimating, recording, and reporting of accurate up-to-the-minute expendituns 
are essential to adequate control of costs. After these functions have bes 
performed, however, it is equally necessary that appropriate action be taken 
The organization of a development division must be such as to assign complet 
responsibility and to both measure and reward the successful carrying out ¢ 
that responsibility. The financial responsibility for the financial operation d 
the laboratory is assigned to a financial manager, and all accounting, cost a 
payroll personnel report to him. Cost units are physically located in the open 
ing departments. Although they report operating costs to the department map 
ager, they are responsible to the financial manager and report to him condition 
which need special attention. 

Through this organization structure, all levels of management are informed@ 
the variances from approved expenditure allowances, either through spedik 
reports or by the financial manager. This does not prevent over-expenditure @ 
specific jobs, but it does help management to make intelligent decisions in a» 
trolling, curtailing, altering the pattern, or obtaining more adequate financingd 
the many tasks assigned to a development division. 





Lowering Retail Inventory Shortages 
Through Training 


by HERBERT A. TANZER 


Assistant Controller, Macy's Kansas City, Kansas City, Missouri 


A program conducted by a department store controller's office and 
affecting the activities of buyers and sales staff, is bere outlined. It 
has as its objective advance management of those circumstances which 
commonly result in differences between book and physical inventories 
under the retail method and is not primarily concerned with shortages 
arising through dishonesty. 


N= THE END OF EVERY FISCAL YEAR (and sometimes in the middle, too) 

practically every department store takes inventory of its stock on hand and 
compares the results to the totals appearing in the perpetual inventory records, 
in terms of the total retail value of stock on hand. As a result of this compari- 
son, it is almosi: invariably found that the physical stocks have shrunk below the 
perpetual stock figure by an amount ranging from one to one and one half per 


cent of the total. sales for the year. In fact, shrinkage of this sort is so universally 
expected that it is the normal practice in retail accounting to allow for estimated 
shrinkage in all interim operating statements. These allowances are computed 
on both a departmental and total store basis. 

Where does this shortage come from? It must be recognized that a significant 
part occurs as a result of dealings with dishonest customers and employees. The 
variety of merchandise available, its desirability and comparative ease of accessi- 
bility and, most important, the need to permit customer refunds on a decentral- 
ized basis, are all factors which accentuate this portion of the problem. 
Inescapably, these factors are present to a degree seldom experienced in the 
manufacturing or wholesale industries. However, this is only a part of the 
problem and it may not be the greater part. Many people who have had experi- 
ence with retail shortage problems for a number of years are convinced that 
dishonesty, with all its ramifications, will not usually explain more than one half 
of a store’s total shortage. This is reflected in the reprobation skeptically ex- 
pressed in regard to any department with a particularly bad shortage record, 
“They would have needed trucks to carry out this much merchandise.” 

Thus, there is plainly something else that is also creating shortage. To over- 
simplify, this something else may be described as carelessness and ignorance. 
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ELEMENTS IN COMPUTING RETAIL INVENTORY | 


Group | Group 2 


Beginning stock, plus la aittatit (at retail) 
plus Markdowns 

Upward price corrections minus 
minus Markdown 

Downward price corrections | minus cancellations 
minus 

Mdse returned to vendors 
plus or minus 

Mdse trsfs to or from depts. 

- ee 


bE. 








Sales 
plus 
Employees' discounts equal Ending 
minus book stock 
Customer returns 


~ = 

















EXHIBIT 1 
It is with our attempts to battle these elements of the shortage problem throug 
use of an extensive training program that this paper will largely deal. 

To comprehend the shortage problems of a large retail store and the need ft 
such a training program, we need first to refresh our memories as to the ted 
niques used to maintain the perpetual inventory records, and then briefly 
examine these techniques in relationship to those who may adversely affect then 


Computation of the Perpetual Inventory and Errors Likely to Devely 

Many will recall the formula used to compute inventories via the mul 
method, with all values in retail dollars, as described in Exhibit 1. (The sege 
gation of the factors in this formula into three groups is for conveniened 
reference). The flow of data necessary to permit computation of the endiij 
stock figures through this formula is funneled to the statistical section off 
controller’s office where inventory records are maintained on a weekly basis it 
each department, as well as for the entire store. The sources from which ths 
data is derived and some of the common errors likely to develop may be relat 
to the three groups of factors involved. 

The elements in Group 1 come from accounts payable. Each item int 
group is separately posted to a departmental purchase journal. This record as 
be correct only if the receiving and marking department has carefully vet 








that the quantities have been correctly stated and that the price tickets placed 
upon the merchandise are in agreement with the details appearing on the docu- 
ments. The perpetual inventory will also be wrong if the accounts payable 
section fails correctly to extend and foot the details on the documents. Finally, 
if a document is posted to a departmental purchase journal incorrectly, a short- 
age (or overage) will be created. 

Group 2 concerns documents received directly by the statistical section from 
the receiving and marking department. The statistical section extends these 
documents, anc! posts the totals to the departmental records in summary form. 
Numerical controls are maintained in order to assure accounting for all docu- 
ments. The Group 1 comments with respect to the need for accuracy as to 
extensions, physical quantities, and marking of the merchandise are equally 
applicable here. 

Information as to Group 3 items are made available by the sales analysis 
B section after all sales checks and sales register tapes submitted by the depart- 
-ment, have been examined and summarized. If the sales clerk failed to sell the 
merchandise at the correct price because she made a guess when there was no 

price tag on the merchandise or misread the price tag or charged the customer 
for one item when two were in the package or failed to make a record of the 
special discount given to an employee or rang the transaction on the wrong 
department key, the figures computed in the sales analysis section will be incor- 
rect and shortages will result. Then, too, even if the sale is recorded correctly 
on the sales floor, great care is necessary in order to assure that the members of 
the sales analysis section accurately interpret and record the data given to them. 

Thus, there are many specific things which can (and often do) go astray in 
connection with this relatively simple formula and there are many people who 
may adversely affect these factors. Hence, the problem of accurate records be- 
comes most complex and the need for an adequate program of training becomes 
imperative. It is the purpose of such a program to secure an awareness of the 
shortage problem at each level of responsibility, from the lowest up, and to 
temind each person, from time to time, of those things which should or should 
not be done in his particular job, if shortages are to be minimized. An illustra- 
tion of the magnitude of the problem with which we are dealing, is presented 

in the manning table (which is typical of a medium-size store) shown as 
Exhibit 2. 


Buyer's Responsibility and Training in Shortage Control 


Where does the buyer and his assistant fit into all this? So far, we have said 
little or nothing in regard to them. Yet, without a doubt, the type of job done 
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ILLUSTRATIVE MANNING TABLE 


bad 
° XMAS 
REGULARS TEMPORARIES 
Selling 600 
Receiving and Marking 45 10 
Sales Analysis 10 
Accts. Payable 12 
Statistics 4 
Buyers and Assts. 100 
Total Work Force directly influencing per- 
tual inventory records 771 
er employees (including leased depart- 
ments) 


Total work force 1400 


* Includes 200 extras working only 2 days per week. 
** Includes 200 extras working 2 days per week. 
*** Xmas peak included 400 extras. 











EXHIBIT 2 


in this area of management is the most important single factor in controlling 
the shortage of each department. The ability of buyers to understand the vat 
amount of paperwork (consisting of 50,000 merchandises invoices and 4,000,00 
sales transactions in a major store in a medium-size city) and its relationship 
the basic formula used to compute the perpetual inventory, plus the furthe 
ability to convey this understanding to those working with them, is essential 
any program to prevent shortage is to succeed. Only day-to-day contact with th 
problems and the employees in each department, can prevent situations fim 
developing which will create shortage. The buyer and his assistant are the on 
ones who can adequately provide this contact. Accordingly, first and fal 
responsibility for shortages rests with the buyer. Logically, then, our shorty 
prevention training begins with him. This training begins as soon as a i 
buyer enters the store. All newly-employed buyers, no matter what their pe 
vious experience, are required to spend two days in the accounting departmat 
and two days in the receiving and marking department, observing work iil 
procedures in action and discussing with the supervisors the problems of aa 
of the divisions of these departments. Specifically, the supervisors and sectioa 
observed by the buyer are as follows: 

1. Accounts payable [including order 3. Statistics. 


checking and vendors’ adjustments). 4. Inventory shortage auditor. 
2. Sales analysis. 5. Receiving and marking. 
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In addition, a general review of those problems and procedures which are in 


J need of special emphasis is held for each buyer with the controller or his assist- 


ant. As a part of this review, a booklet containing a number of key procedural 
memoranda arid instructions is discussed and given to the buyer for his per- 
manent possession. Among the items included in this booklet is a comprehensive 
memorandum concerning the elements which will enter into the computation 
of the perpetual inventory figure for each department and what should be done 
to make sure that the books and records of the accounting department accurately 
reflect the activities of the department. This particular write-up is entitled, 
“The In-go and Out-go of Your Retail Book Inventory.” A few of the sugges- 
tions to the buyer contained in it are as follows: 


|. Verify that final net sales reported for then check this log as the invoices ap- 
the week bear a reasonable relationship pear on the journal sheets. 
to the memorandum figures accumulated 3. Establish the reasonableness of the mark- 
daily on the sales floor. on per cents for each invoice appearing 
2. Check the departmental purchase journal on the departmental journals. 
sheets so as to assure that invoices be- An unreasonable mark-on per cent is 
longing to another department have not quite possibly the result of an incorrect 
been included. In this connection, it is a computation of the total retail price ap- 
required procedure that each buyer plicable to the invoice. 
maintain a log of merchandise invoices 4. Advise the statistical section if the week- 
approved for his department and to ly report of markdowns or employee dis- 
counts does not appear reasonable. 


After this beginning training, the new buyer is given the same follow-up 
training as the older buyers. This training consists of the following elements: 


1. Weekly memoranda distributed from the purpose of highlighting to the buyer any 
controller's office on a store-wide basis. situations existing, which might encour- 
These briefly discuss various inventory age shortages. 
problems of general interest. 4. Billboard type of cartoon posters, placed 

2. Quarterly check-lists for use by each at strategic locations for the purpose of 
buyer, in order to provide assurance that creating shortage consciousness. 


important elements of the buyer's short- 5 Meeti ini 
age prevention activities have not been quite ps La. — - Se ~ oo the 


to 
a (This check list is completed provide assurance that the end-of-the- 
returned to the inventory shortage year inventory is taken accurately and 
auditor for review.) that the “cut-offs” are correct. 
3. Departmental inspections conducted by 
members of the controller's office for the 


Training Salespeople to Prevent Shortage 


Certainly the next most important group capable of creating or eliminating 
shortages are the salespeople, themselves. Arranging for adequate training of 
this group is particularly difficult in view of the substantial turnover and radical 
expansion and contraction of the work force occasioned by the seasonal factors 
inherent in the retail business. (Sixteen per cent of the total business is done 
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in the period between Thanksgiving and Christmas, which is only eight perce 
of the year.) As previously indicated, the buyer and assistant buyer are int 
best position to train the salespeople to prevent shortage. Responsibility for the 
effectiveness of this work must, in the final analysis, largely rest with then 
However, to assist in the conduct of this training the weekly inventory-shortag 
bulletins often contain check-lists and other data suitable for use by the buy 
when reviewing inventory shortage problems with his salespeople. In additigg 
the work of the buyer is supplemented by the following activities: 


tory shortage problems. (Actually, 
consists of a more mature 
of the data used in the lecture ry 
new employees.) 

. A special playlet, prepened to dram 


tize inventory shortage problems, is 
sented to the salespeople pre 


1. The personnel office includes a limited 
amount of shortage-prevention training 
in the introductory training program for 
new employees. 

. After new employees have been on the 
job for about a month, the inventory 
shortage auditor arranges to give them 


a short lecture and an illustrated book- 
let in regard to some of the basic prob- 
lems which may create shortage. 


Christmas bulge. This playlet is coon 
nated with special training sessions eo 
ducted in each department by the buyer, 


3 The lead salespeople in each department 
are given a refresher lecture on inven- 


The Three Essentials of Shortage Control Training 


The programs that have been outlined for the buyers and the salespeople 
contain three elements which we believe to be essential for maximum successia 
this undertaking. First, these programs are conceived so as to be both perpetul 
and continuous. Second, although the programs are intensive in scope, th 
emphasis for a particular memorandum or meeting is on brevity and simplicity. 
In the third place, personal contact, to the greatest extent possib!= (either ont 
group or individual basis) is substituted for impersonal memorandum. In fat, 
one of our greatest fears is of the memorandum well-prepared but never read 
Due to various limitations, we have not always achieved these three goals to tk 
degree that we would like, but they represent objectives by which we measur 
our progress. 


Possible Extensions of the Program; Best Environment for It 


Our program is also regarded as incomplete as yet, in that it does not com 
people working behind the scenes, such as the wrappers and packers, the & 
livery room, and the receiving and marking room. So far, our work in the 
areas is largely limited to procedural audits. Beyond that, we are relying upm 
the individual supervisor to do the required training. We feel we should kt 
helping these supervisors in the same ways that we help the buyers, but all sud 
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are a matter of evolution and must be developed on the basis of need. 
So far, this part of the program has not appeared to be as urgent as the parts 
which have already been described. Some day, nevertheless, we expect to be 
working with these sales supporting people on the same basis as the rest of the 
store. 

What is the place of a training program in the overall scheme of things? 
Certainly, all the problems of inventory shortage will not be solved by a training 
program, no matter how well devised. In fact, it is quite likely that such a 
program will be doomed to failure if it does not exist in an environment of 
vigorous interest on the part of the top levels of management, and this interest 
should be continuously and aggressively transmitted to all supervisory levels. In 
addition, the program should rest on a foundation of systems and procedures 
which have been carefully designed to assist in the development of orderliness 
and good habits. Periodic reviews of these procedures should be made, in 
order to make certain that they adequately meet the ever-changing needs of the 
organization. 

Given this well-balanced program, the shortages created by carelessness and 
ignorance can be minimized, though, at best, the road to success in this en- 
deavor, will be found to be both long and difficult and, as is usually the case 


with such matters, many unforeseen disappointments will clutter the path. 
However, by the successful application of a program similar to that which has 
been described, the perpetual inventory records will become more accurate and 
therefore more useful, better habits in the physical handling of merchandise and 
documents will be developed throughout the organization, and from these an 
overall improvement in the profit picture may be expected. 











What Do Executives Think Depreciation Is? 
by ROBERT G. JAMES 


Presently with the United States Government 


The contribution of this article lies in at least an indication that not 
even accountants regard depreciation as having the nature of amortiza- 
tion of cost, however faithfully they bold, for practical purposes, to 
this method of charging it. The research study from which the ma- 
terial for the paper is drawn also suggests that other executives seem 
to exclude cost “recovery’ as a proper concept of depreciation and 
have varied other ideas of it. 


HE EMINENT BRITISH ECONOMIST, J. R. Hicks, has maintained that depm 

ciation and certain related concepts are “not logical categories at all; they 
are rough approximations, used by the businessman to steer himself through the 
bewildering changes of situation which confront him.” There is a great deal of 
validity in such an observation. The businessman operates in an economy 
marked by unpredictable changes in prices, replacement costs, production rates, 
technology, and consumer preferences. He realizes that, through wear and tea 
or obsolescence, each of these changes must influence, in some degree, the cog 
of capital consumed in the productive process. Yet it is true that the businessman, 
out of necessity, calculates depreciation in a manner which only roughly takes 
into account the “bewildering changes” mentioned above. 

The various calculations used in making rough aproximations of depres 
tion are, on the whole, quite similar. They consist in the main of a distribution, 
according to some simple mathematical formula, of the historical cost of an asset 
over its life. But does the concept (or theory) of depreciation, as it is unde 
stood by businessmen, bear a close relationship to these calculations? It is th 
purpose of this paper to indicate that, while businessmen generally caloulae 
depreciation in similar ways, they have quite divergent ideas about its natur 

These various concepts of depreciation may be listed as follows: 


1. Recovery of historical cost. 4. Recognition and recovery of change & 
2. Recovery or maintenance of productive value. 

capacity. 5. Recovery of “real” investment. 
3. Recovery or maintenance of competitive 

capacity. 


This article relies, for its background information, on a study made by te 
author at the Massachusetts Institute of Technology during the past two yeals 
The portion of this study drawn upon here is that concerned with the vation 
concepts and theories of depreciation held by the executives who were init 


1. J. R. Hicks, Value and Capital, (2d ed., Oxford; Clarendon Press, 1946), p. 1 
N.A.C.A. BULLET 
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viewed in the field work portion of the research. The principal purpose of the 
interviews was to obtain the reaction of the executives to a series of comparative 
annual financial statements. These statements were drawn up in order to give effect 
to alternative treatments of depreciation, i.e., as based on original cost, original 
cost adjusted for general price level changes, and original cost adjusted for 
price level changes of each asset. The data were presented to company officers 
and, in certain cases, other individuals (such as investment analysts) and then 
discussed with them. The interviews were kept informal and many of the 
questions asked by the author dealt with such subjects as the role of depreciation 
in dividend policy, price policy, and labor and public relations. 

In the course of this research, fifty-two executives, including 34 presidents, 
vice-presidents and treasurers, and eighteen controllers and accountants were 
interviewed. No attempt was made to get a scientific sample of industry. How- 
ever, the men interviewed represented eleven companies engaged primarily in 
manufacturing, two in distribution, and five in public utilities. The reactions 


" of the fifty-two executives revealed ideas on depreciation. running through all the 


five categories mentioned above. These reactions are tabulated below: 


Concepts of Depreciation 
Held by 52 Executives in 18 American Corporations 


Recovery of: 
Historical Productive‘ Competitive Change "Real" 
cost capacity capacity invalue Investment Total 

Total 4 2! 7 7 13 52 
Accountants ancl 

controllers 4 5 1 5 3 18 
Presidents, vice- 

presidents and 

treasurers 16 6 2 10 34 


The remainder of this paper will be devoted primarily to an explanation and 
reconciliation of these various viewpoints on depreciation. It should be re- 
membered that we are dealing with the purposes or concepts of depreciation, 
not depreciation methods or practices. 


Recovery of Historical Cost 


The amortized cost approximation of depreciation has been labeled by James 
Bonbright as “‘peculiar to accounting . . . hence sometimes called ‘the account- 
ing concept’.”? Field studies have supported Bonbright’s observation. For 
example, Solomon Fabricant, studying capital consumption under the auspices 
of the National Bureau of Economic Research, found that, of 125 companies 





2. James Bonbright, Valuation of Property, (New York: McGraw-Hill Publishing 
Co., 1937), p. 183. 


MAY, 1954 1139 














reporting in a survey, an original cost rate base was used by over 80 per cent 






while most of the remainder used an appraised or revalued revaluation base! factu 
The percentage using original cost would undoubtedly be higher today as assets L 
which were revalued in the 1920’s and 1930's are increasingly retired. _ 
There can be little doubt but that allocation—or recovery—of historical cog : o 
is descriptive of both the official position and practice of depreciation accounting ” P 
When the chips are down and an attempt is made to break away from the cog T 
allocation doctrine—for example when a corporation attempts, for annul arwe 
report purposes, to include in depreciation an amount in recognition of increasei § “™P 
replacement cost of long-term assets which are being worn out or exhausted ig Fo 
production—exception will be taken in the independent auditor’s report. But death 
does such practice, along with the sanction of “official” acceptance and long us r * 
iscus 


give us the right to label allocation of historical cost “the” accounting concep ~ 
of depreciation? This examination of what is said about depreciation, that f * 
how depreciation is conceived of rather than how it is practiced, indicates tht } 





allocation of historical cost is only one of many concepts of depreciation held by — 
accountants and businessmen. oe 
In fact, out of the thirty-four corporate presidents, vice-presidents and treas _" 
urers interviewed, not one believed the aim or concept of depreciation was wedded — 
to original cost. This was true even though practically every one of them wa oh 
an executive in a company which, in practice, used a strainght-line-on-historial gy 
cost method of allocating depreciation. The influence of Federal tax regulations vhete 
is, of course, very strong in this respect. The response from accountants and — 
controllers on this point was somewhat less indicative but, even in this group, aan 
less than twenty-five per cent held to a concept of depreciation based a P - 
original cost. ie 
measu: 

Recovery or Maintenance of Productive Capacity capaci 
Twenty-one of the fifty-two opinions were classifiable into a category of de does | 
preciation theory which we can call “recovery of productive capacity.” Ths § Typ 
can be interpreted as a theory holding that enough funds should be withheld the 
from income to insure that the “productive” or “service” capacity of the busines om 
could be maintained. Of the twenty-one responses falling into this categom, a 


five were from the accounting-controller group and were typified by this rematk 
“Our firm is a going concern; we don’t intend to liquidate and depreciation sa 
should replace the assets we use up in operations so that we are able to contiatt 4 
3. Solomon Fabricant, Capital Consumption and Adjustment, (New York: Nationl 
Bureau of Economic Research, 1938), p. 65. 


1140 N.A.C.A. BULLETIN 








| base? 
S assets 


-al cost 
he cost 
sted in 
rt. But 
Ng Use, 
that is, 
‘es that 
nl by 
1 treas- 


-M Was 


Trie: 


bes 


a £ GERGE 








our usual level of operations.” (Assistant controller of a farm equipment manu- 
facturing company.) 

The remaining sixteen replies in this category were from the president- 
treasurer group. Two sample comments were: 

“Depreciation should measure the using up of our capacity to produce elec- 
tric power.” ( Vice-president of an electric utility.) 

“The provision for depreciation is a means of relating the cost of the re- 
newal of the productive facilities to income.” (Treasurer of a small chemical 
company. ) 

Forty per cent of those interviewed spoke of depreciation in terms of pro- 
ductive capacity. Of that number, however, very few had given serious thought 
to the actual implementation of such a concept. For example, there was no 
discussion of the difficulties of measuring productive capacity, the definition of 
a “product” or the complications which would be introduced by changes in 
manufacturing technique. This was true even though several executives men- 


* tioned large changes in products and techniques since the end of World War II. 


It was not surprising, however, to find the stronger support for this concept 
among the line executives rather than the accountants, since the former probably 
conceive of business more in physical terms than do the latter . 

It should be pointed out that those holding the productive capacity concept 
are well supported in the extensive literature on depreciation. This support 
is often overlooked. As an example, even though there is less unanimity among 
economists on the subject of depreciation than many accountants believe, a 
great deal of the economic literature on depreciation is in terms of maintaining 
productive capacity. Typical is the study and calculation of national income in 
which Fabricant and Kuznets of the National Bureau of Economic Research 
and George Jaszi of the U. S. Department of Commerce speak in terms of 
measuring income after provision for maintaining physical assets or productive 
capacity. The newer branch of economics dealing with input-ouput analysis 
does likewise. 

Typical of many economists’ comments on the general subject of depreciation 
is the testimony which Professor Sumner Slichter gave before the Joint Com- 
mittee on the Economic Report: 

“, . . Only after management has set aside enough of current income to 
maintain the productive capacity of the enterprise does it have funds which may 
properly be regarded as available for dividends, higher wages, or lower prices.””* 





4. U. S. Congress, Report of a Subcommittee of the Joint Committee on the Eco- 
nomic Report on Profits Hearings, 80th Cong., 2d sess., Profits (Washington, 
U. S. Government Printing Office, 1949), p. 48. 
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During the same hearing, Charles E. Wilson, then President of General Elec. 
tric Company, voiced an opinion almost identical to Slichter’s. Similarly, Sir 
Geoffrey Heyworth’s comments at a Lever Brothers and Unilever Limited annual 
meeting in London are pertinent. He pointed out that “. . . if we were to rely 
only on our normal depreciation provision, we should fail, by this amount, 
to maintain the fixed assets necessary to continue our present scale of opera- 
tion.”® There was little doubt that Sir Geoffrey felt that the normal depreciation 
was not only inadequate but incorrectly determined. More comments in the 
same vein are to be found in recent annual reports of Crane Company, Libbey- 
Owens-Ford, Chrysler Corporation, National Steel Corporation, American Brake 
Shoe Company, and many others. 

It should not be believed that support for the productive capacity concept 
comes solely from businessmen and economists who may be unsophisticated in 
current accepted accounting standards. The number of accountants voicing this 
concept is hardly short of amazing. Their comments include: 

“. . . the allowance (for depreciation) is clearly a cost of operation and the 
regulating authority should recognize the necessity of providing out of revenue 
for the maintenance of the business in the state of productivity at the end of 
the year equal to that at the beginning . . . accountants generally recognize that 
adequate maintenance of the property is a prior need to be met before there can 
be said to be any profits.”* (Percival Brundage, partner, Price Waterhouse and 
Company.) 

“It would serve to accomplish . . . what accounting seeks to do: namely, 
charge revenues with the cost, in terms of economic sacrifice or commitment, 
of plant capacity consumed from year to year. It would provide for treating as 
recovered capital the entire amount of revenues representing the recovery of 
the actual cost of plant capacity currently consumed.” (Professor William A. 
Paton, speaking in favor of “current dollar” depreciation. )* 

“In my opinion, the first purpose of an annual provision for depreciation 
is the recovery of the economic cost of the depreciable property consumed during 
the year. The economic cost is not recovered unless the depreciation is sufficient 
to maintain the service capacity of the plant.” (Leonard Spacek, partner, Arthur 
Andersen and Company. )*® 

These opinions are not isolated ones, but are representative of the thoughts, 





5. The Times, (London), August 27,1948. 

6. The Peoples Gas Light and Coke Co., Rate Proceedings before the Illinois Com 
merce Commission, Docket No. 38244, 1951, p. 37. 

7. Ibid., p. 51. 

8. Ibid., p. 59. 
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in whole or in part, of many accountants and accounting groups speaking for 
organizations, including the Institute of Cost and Works Accountants in Eng- 
land. It could probably be concluded that, although almost all accounting for 
depreciation is carried out on an original cost basis, depreciation or capital con- 
sumption is still most widely conceived of as a physical erosion of productive 


capacity. 


Recovery or Maintenance of Competitive Capacity 


Seven of the fifty-two executives interviewed voiced a theory of depreciation 
which could best be described as aiming to recover or earmark from revenues 
an amount which, if invested in the business, would maintain the firm’s relative 
position in the industry. Presumably, this could be interpreted as maintaining 
durable assets at such a level in form and efficiency that the firm could continue 
to maintain its relative competitive status. American business has traditionally 


. gtown—or at least held its own—through retained earnings. When, because 


of high taxes and public and labor pressures against high earnings, it becomes 
more and more difficult to get tax-free growth funds through retained earnings, 
it is only natural that a depreciation concept will develop which allows for 
maintenance of competitive capacity through larger depreciation expenses. 

Furthermore, this concept has support in economic theory. The economic theory 
of income in current vogue is the amount that a person (Or corporation) can 
consume still leaving the person (or corporation) as well off as before. If 
“as well off as before” is interpreted as the same relative competitive status or 
earning power—which was exactly the understanding of the seven adherents to 
this theory—then their concept of the depreciation base is closely in line with 
that of these economists. 

The executives’ responses which were placed in this category were usually 
worded in terms of maintaining relative earning power or relative efficiency of 
assets in order that position within an industry would be retained. An example 
of these responses is: 

“I believe our company should retain money from earnings to insure, at the 
least, that our machinery and equipment will be modern enough to enable us 
to retain our relative status in the industry. This should be done through depre- 
preciation, but of course, it isn’t. If we don’t, we are liable to go the way of 
the New England cotton industry.” ( President of a New England machinery 
manufacturing, company.) 

The maintenance of competitive capacity theory of depreciation has some 
standing in the literature on depreciation. An outstanding advocate of this 
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concept is Arthur S. Dewing, who, in his Financial Policy of Corporations, 
writes: 

“The proprietors of the business do not ordinarily want the return of their 
investment in the form of cash; they want the continuing earning power of 
their investment . . . (this) is achieved only if the wearing and the aging parts 
of the permanent property are gradually replaced by new equipment, having an 
equal or greater earning power . . . to accomplish the purpose the annual allow- 
ances for depreciation based solely on original cost must be supplemented by 
additional allowances adequate to permit the accumulation of a fund through 
the years sufficient to defray the additional cost of new equipment of improved 
design even though the general price level has risen.’’® 

Dewing believes this added depreciation (which he would segregate under 
a separate obsolescence charge) should definitely be an income deduction. His 
concept does not differ greatly from that of Sanders, Hatfield and Moore, who 
write: 

“Broadly speaking, a plant should be maintained out of revenue in a state 
of efficiency corresponding to the normal progress of the manufacturing arts 
in that industry.” 

Nor does it differ from that of Ben Morrell, Chairman of the Board of Jones 
and Laughlin, who testified before a Congressional committee concerning steel 
price increases: 

“But are earnings, used as we must use ours, properly called profits? I 
consider the term illusory and deceptive. If funds must be retained and in- 
vested ‘in plant and property to keep a business a healthy, going concern, they 
are certainly not profits to be distributed to stockholders.” 

There is considerable evidetice that a great many businessmen do actually 
conceive of depreciation as recovery of an amount which is needed to maintain 
earning power. However, it cannot be said, as Dewing does, that, “deprecia- 
tion, to the practicing accountant and to the business executive, is a procedure 
to recover from current earnings the original investment in the permanent prop- 
erty necessary to produce those earnings.”"! Actually, there is no question as to 
depreciation practice—which is original cost—but it is significant to note that 
practice followed deviates considerably from theories held. 


9. A. S. Dewing, Financial Policy of Corporations, (New York: The Ronald Press, 
1941), p. 609. 

10. Sanders, Hatfield and Moore, A Statement of Accounting Principles, (1938, Amer 
ican Institute of Accountants), p. 35. 


11. Dewing, op. cit., p. 609. 
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Recognition and Recovery of Change in Value 


Seven of the fifty-two executives with whom the question was discussed 
spoke of depreciation in terms of a decline in value. Most of those using this 
concept came from the accountant-controller group. Generally they made com- 
ments such as this: 

“. . . depreciation measures the expiration in value of assets which must be 
recovered from income.” (Depreciation accountant in an electric utilty.) 

However, as each discussion proceeded, it became evident that the word 
“value” would have to be defined further. Sometimes it was said to be the 
“service value” or ‘‘service life” or “utility” of the depreciable assets which was 
meant by value. But a depreciation concept using such terms avoids the central 
problem of depreciation: a discussion of the measurement of what is to be 
depreciated. 

The executives who chose to discuss depreciation in terms of a decline in 


* value are supported largely in legal and regulatory opinions. The Federal Com- 


munications Commission has said that “depreciation, as applied to depreciable 
telephone plant, means loss in service value.”** The National Association of 
Railroad and Utility Commissioners has spoken in similar terms. As is well 
known, most regulatory bodies interpret value as original cost. Further discus- 
sion of this problem with executives who started off by speaking of depreciation 
in terms of a change in value led the author to believe that the accountants and 
controllers among them leaned to an original cost interpretation of value, while 
the remaining executives felt value should be interpreted in physical terms. 


Recovery of "Real" Investment 


Thirteen of the fifty-two executives interviewed conceived of the proper role 
of depreciation in terms of a return of purchasing power of “real” investment. 
As one respondent put it: 

“Depreciation as now calculated bears no relation to actual costs. To prop- 
erly determine income a business should deduct real dollar cost from revenues. 
... This might be called replacement cost but I would call it the current pur- 
chasing power of the capital used up.” (Treasurer of a retail drug chain.) 

Another said: ; 

“The aim of depreciation should be to recover the present day cost of capital 





12. Federal Communications Commission, Uniform System of Accounts for the Tele- 
phone Company, 1935, p. 4. 
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goods used up in production . . . or obsolescence.” (Vice-president of a tele 
phone company.) 

Even a casual reader of today’s accounting literature will find widespread 
support for this concept of depreciation. George O. May believes that “rajl- 
roads and public utilities should . . . be required to provide for property ex. 
haustion on the basis of cost, adjusted for the change in purchasing power of 
money.”?* Dwight Billings, controller of Pacific Mills, testifies, “In a period 
of inflation it is manifestly unfair to restrict the earnings of the company toa 
percentage of that original cost, unless the percentage is adjusted upward as 
costs rise.”** William Blackie, Vice-president of Caterpillar Tractor writes that 
depreciation should deal with “current money cost of the original investment 
from time to time as it wastes away.”"** 

Among economists, George Terborgh, Research Director of the Machinery 
and Allied Products Institute, and Theodore Yntema, Economist of the Ford 
Motor Company, apparently follow recovery of real investment theory of de. 
preciation, as may be seen in Terborgh’s testimony in the Peoples’ Gas and 
Electric hearings and Yntema’s testimony in the Illinois Bell Telephone Case— 
both heard before the Illinois Commerce Commission. 

At all events, twenty-five per cent of those interviewed, in the survey, in- 
cluding one-third of the president, vice-president and treasurer group, believed 
a correct concept of depreciation most nearly approximated a recovery of “real” 
investment. This group was well aware of the theoretical background of their 
concepts, which has been widely publicized in accounting journals, legal cases 
and government hearings. Several of the companies represented by these execu 
tives had undertaken studies of index number revision of depreciation allow- 
ances. However, there were wide divergences as to the type of price index 
which should be used in converting original costs into “real” cost terms. 

There was also confusion as to whether the “real” costs calculated from 
index number adjustments would be equivalent to current replacement costs. 
In only a few cases was it recognized that adjustment of original costs by means 
of an index number of prices specific to a given type of assets, would not neces 
sarily yield an adjusted cost equivalent to recovery of productive capacity, be 
cause an index number series is based on relative prices of an identical good 
in a series of years. However, the productive capacity which businessmen wish 


13. George O. May, Business Income and Price Levels—An Accounting Study, (New 
York: Study Group on Business Income, American Institute of Accountants, 1949), 
p. 66. 

14. Profits, op. cit., p. 17. 

15. William Blackie, “What Is Accounting Accounting For—Now?” N.A.CA. 


Bulletin, July 1, 1948, p. 1349. 
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to see maintained is, generally, the current productive capacity of a modern 
machine rather than one which has been available over the period to which a 
price index series may refer. 

Those interviewed who believed that “real” cost depreciation could best be 
accomplished by adjustment of original cost with a general price index seemed 
to be on firmer ground. The argument used by several of these executives was 
based on the assumption that a given investment in a company was made at a time 
when it had a corresponding command (purchasing power) over a given group 
of goods. It was then pointed out that the aim of income measurement and 
therefore depreciation, is to maintain this command over goods before claiming 
that profits have been realized. 


There's General Disagreement on the Nature of Depreciation 
This paper is designed only to present findings as to what some executives 


_ think depreciation is. No attempt has been made to prefer one concept of de- 


preciation over another (other than to point out the theoretical bounds of some 
of the concepts). Nevertheless, there may be real significance in the revela- 
tions here offered. It may well be important that the understandings of the 
nature of depreciation, evidenced by a reasonably representative group of busi- 
ness executives, should diverge so markedly from each other and from the con- 
cept on which prevalent depreciation practice rests. This perhaps suggests the 
principal reason why depreciation accounting remains an unsettled and con- 
troversial subject. 
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Is Optional Depreciation The Answer? 


by ROY B. OLIVER 


Chief Cost Accountant, Schlage Lock Company, San Francisco, Calif. 


The unmistakeable impact of income tax law and regulations relat- 
ing to depreciation, om equipment replacement policy is noted at the 
start of this paper which then turns to three alternatives which have 
been proposed. The author finds acceleration of cost-basis deprecia- 
tion and use of replacement-value depreciation equally unacceptable 
but strongly urges substitution for present practice of rates set by 
the taxpayer in line with bis knowledge of conditions under which 


depreciable assets are employed. 


OF NATION HAS EARNED the repu- 

tation of being progressive be- 
cause of an immense industrial ca- 
pacity made possible by continued 
technological progress. Continued 
progress and leadership as a nation 
depends largely on our ability to main- 
tain an economic climate favorable to 
keeping America’s vast industrial 
plant completely modern and up-to- 
date. Certain aspects of our tax struc- 
ture are working against this modern- 
ization and technical advantage which 
we have maintained for many years. 
To be specific, depreciation allowances 
for tax purposes are operating to 
jeopardize our industrial ascendancy. 
They are encouraging the retention of 
obsolete plant and facilities of all 
types. As such, they are inimical to 
the best interests of our country. 


How Inadequate Allowances 
Held Up Industrial Progress 


Outmoded depreciation rules and 
rates, quite deeply entrenched in the 
Internal Revenue Code, prevent the 
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release of adequate depreciation se 
serves. Industrial plants are presently 
laboring under a tremendous financial 
handicap to replace outworn and out 
moded plant and facilities in spite of 
the availability of new and better 
equipment. They face this handicap 
because taxes must be paid on profits 
which are not actually profits. Under 
present regulations we must, perhaps, 
depreciate a piece of equipment over 
twenty years. By that time, we will 
have accumulated in depreciation se 
serves, a sum equal to the purchase 
price of twenty years ago. Aside from 
the fact that we must double this 
amount from profits after increased 
corporate taxes to replace the equip 
ment, we must, in the meantime, ust 
equipment which is obsolete long be 
fore it is twenty years old. In fad 
today, many production tools are a 
solete in five to ten years. New equip 
ment is constantly being made whith 
will do jobs better, faster and mor 
cheaply. 

In spite of that fact, we often defer 
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the purchase of better facilities be- 
cause of the provisions in the tax 
laws. Here is how it works: the plant 
production manager and accountant 
have figured that by replacing an old 
machine with a new 1953 model with 
all the improvements, a saving in 
direct labor can be realized which will 
pay for the new machine in three 
years. The additional saving in better 
work flow, indirect labor, better qual- 
ity, while recognized as a definite ad- 
vantage, is not considered as a factor 
in the computation. Consideration is 


_ given adverse elements, such as cost 


increases in personal property taxes, 
larger depreciation reserves, and addi- 
tional capital investment. These dis- 
advantages are small in comparison 
to the savings in direct labor, so a 
strong recommendation is made to 
purchase the equipment. The matter, 
in due course, reaches the company’s 
chief financial officer for a decision. 
He embarks on a different course of 
reasoning than that of the plant man- 
ager and accountant. His thinking is 
based on taxes and the availability of 
capital for investment. It runs some- 
thing like this: 


1. Only a portion of the old machine cost 
has been recovered through deprecia- 
tion, since the machine has been arbi- 
trarily determined to have a useful life 
of twenty years, 

2. The new machine will cost twice as much 
as the old one, partly because of im- 
provements in method and design, but 
mostly due to inflation. 

3% Under present tax laws, the increased 
cost of the new machine must come out 
of earnings after taxes. 
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4. For every $48 to be spent in acquiring 
new facilities, the company must earn 
$52 to pay income taxes. 


5. There ere certain significant questions 
to answer, examples are: Can we use 
the money to better advantage? Can 
we “get by” with the old machine for 
another year?” 


6. It seems right, therefore—however, re- 
luctantly—to recommend that the pro- 
posal be held up until a more favorable 
financial picture justifies the transaction. 


The net result of this executive rea- 
soning and the factors behind it, is 
that direct costs continue high, re- 
pair and maintenance costs increase 
and marked obsolescence sets in. Car- 
ried to its ultimate conclusion for all 
plant and equipment, this example 
means that the enterprise will gradu- 
ally lose ground and will underwrite 
increasing plant costs until it loses 
its competitive position or goes 
“broke.” 


Absence of Effective Protest 

One would think that such a situa- 
tion would raise a hue and cry from 
industry, but such is not the case. In- 
dustry, as a whole, remains compla- 
cent, continues to accept stringent de- 
preciation rates, amortizes its present 
equipment on a low cost pre-war basis, 
and buys what new equipment it can 
afford at prices from 85 per cent to 
110 per cent higher than pre World 
War II costs. (“Handling Higher Re- 
placement Costs” National Industrial 
Conference Board, July 1950.) The 
reasons for this complacency are as 
follows: 


1. Abnormally high earnings during the 
past decade. 
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2. Failure to recognize the adverse influ- 
ence of tax restrictions upon equip- 
ment purchase programs. 


3. The relative absence of stiff competition 
in recent times. (a condition which is 
rapidly changing.) 


4. The failure of industry to unite in a cam- 
paign to liberalize depreciation provi- 
sions under the Federal income tax laws 
for corporations. 


A few isolated groups have shown 
some articulateness, of course. Com- 
panies with high capital investments 
in relation to earnings have been par- 
ticularly hard hit by the depreciation 
provisions of the tax laws. Machine 
tool manufacturers have been alert to 
the dangers in the laws and have vo- 
calized their objections. However, by 
and large, their cries have been lost 
in the wilderness. 


The Manner in Which 
the Situation Developed 


As a matter of historical record, it 
appears clear that the output of capi- 
tal equipment has been an important 
factor in raising the plane of living 
in the United States. There is a paral- 
lel between per capita income and per 
capita capital equipment as repre- 
sented by the production of construc- 
tion materials and durable goods. The 
rise in real income is a direct result 
of increasing mechanization and the 
effect of mechanization upon the pro- 
ductivity of the worker. The exist- 
ence of capital equipment facilitates 
the process of production. Machinery 
and technology permit the minute 
specialization that is characterstic of 
today’s industry. 
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The original concept of deprecis 
tion of capital equipment rests on this 
historical record. This concept per 
mitted the recovery of its cost over the 
normal useful life of the asset. The 
depreciation reserve became the vey 
life blood of continuing mechani 
tion, as it enabled the owner to m 
cover his investment from outwom 
and outmoded equipment and reip 
vest it in new and better equipment 
In line with this, prior to 1934, t» 
payers were free to determine the use 
ful life of their capital equipment 
Depreciation deductions on incom 
tax were allowed as an item of & 
pense unless the Treasury could prove 
the deductions to be unreasonable. 
The burden of proof was on the Gor 
ernment. In 1934 there was especial 
need to raise revenue. T.D. 4422 
was issued, which put upon the tax 
payer the difficult burden of proving 
at the time of purchase, the profitable 
and useful life of machinery and 
equipment. 

Since no one could offer such posi 
tive proof in advance, the Bureau of 
Internal Revenue (now Internal Re 
enue Service) undertook to decide the 
length of “useful and profitable” life 
of equipment, in order to set up de 
preciation schedules for tax purposs 
To carry out T. D. 4422, the Bure 
issued the first edition of Bulletin f, 
“based on studies” made by the de 
partment in 1931. These studies © 
flected the replacement policies i 
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effect previous to the depression years, 
when the replacement of machinery 
and equipment was slow and the man- 
ufacture of new equipment was con- 
siderably below normal. They did 
not take into consideration, then or 
later, that, as the nation recovered 
from the depression, industrial com- 
panies entered into a new phase of 
research and development. Ideas for 
machinery and equipment rapidly de- 
veloped and the obsolescence of pres- 
ent usable equipment became increas- 
ingly obvious. The “useful and profit- 
able” life of equipment has been 


"shortened. However, the government 


had, in the meantime, discovered that 
long-term depreciation schedules were 
yielding increasing tax revenue. So, 
instead of shortening depreciation 
schedules in line with industrial de- 
velopments, they were lengthened in 
the 1942 edition of Bulletin F. The 
depreciation period for a turret lathe, 
for example, was raised from 16 
yeats (1931 edition of Bulletin F) 
to 25 years. 


Some Propos«ls for Relief 

Critics of this policy have reasoned 
that such action on the part of the 
Government is no longer necessary, 
that it had served its purpose in de- 
ptession years, and Federal revenues 
will not suffer, in the long run, if in- 
dustry were allowed to select its own 
tates of depreciation. On the contrary, 
it may well be that government income 
would increase, as industry would 
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yield bigger profits as facilities were 
allowed to expand and produce. These 
critics contend that, as long as the 
taxpayer consistently applies depreci- 
ation schedules and does not write off 
more than the total cost, the Treasury 
Department has little cause for alarm. 
Out of the welter of discussion and 
writing have come three major pro- 
posals for relief from the present situ- 
ation, the first two of which will be 
examined here before giving desired 
attention to the third: 
1. An accelerated rate of depreciation 
should be allowed. 


2. Replacement costs of equipment should 
be substituted for original cost as a de- 
preciation base. 


3. Greater taxpayer discretion in determin- 
ing depreciation rates and methods of 
writing off assets should be permitted. 


Accelerated depreciation is not the 
remedy. This method contemplates the 
recovery of a good portion of invested 
capital over the early life of the asset. 
Advocates contend that it would pro- 
vide an incentive to invest in new 
facilities and that this stimulus would 
build up income sufficiently to add to 
tax collections. Accelerated deprecia- 
tion escapes the general criticism 
which has been levelled against other 
plans (such as replacement costs de- 
preciation) in that it is based upon 
cost. The amount which can be 
charged against revenues cannot ex- 
ceed the cost of the asset. However, 
it presupposes no change in the rate 
of depreciation currently allowable. 
It metely accelerates the yearly charges 
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in the first part of the life-period fixed 
by law. It assumes that the asset will 
be kept in operation longer than the 
time for actually writing off depre- 
ciation costs. As a result, net income 
from the particular asset will be high 
in later years of its life, compared 
with its early years. Under this meth- 
od, income will be shifted from the 
early years of the asset to the later 
years, but the rate of useful life is not 
changed to the actual conditions of 
usefulness. 

As an illustration, suppose an asset 
with a 10 per cent rate costs $100,000 
as purchased. Under normal deprecia- 
tion, $10,000 a year will be charged 
off for ten years. If accelerated de- 
preciation is used to write off the asset 
in five years, then $20,000 per year 
will be charged for five years, lower- 
ing income in the first five years of 
the fixed span of life. In the latter 
five years, no depreciation will be 
charged, increasing income. The only 
change that takes place is a ‘bunching 
up’ of income in the last five years. 
The result of accelerated depreciation 
would thus be to make computed in- 
come fluctuate violently over the life- 
time of assets. It is possible that some 
harm could result from such fluctu- 
ations in income. If the tax rate went 
higher after the asset had been written 
off, industry would be penalized. An- 
other complication might arise, relat- 
ing to negotiation by unions for high- 
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er wages. If the negotiations took 
place during any of the iast five years 
of the asset life, union representatives 
might point to the high profits being 
currently earned, as proof that higher 
wages were justified. Little or no ac 
count of the low earnings of the pre 
ceding five years would be taken. 

Hence, from the standpoint of the 
right use of depreciation on the prin- 
ciple that it represents recovery of 
costs over the useful and productive 
life of an asset, accelerated deprecia- 
tion does not measure up as an effec 
tive tool, for it still uses the premise 
that all equipment of like nature has 
the same useful life, without regard 
to its actual use or particular circum 
stance. It still presumes that a govern- 
ment agency, far removed from the 
many peculiar problems and circum 
stances involved in the industrial life 
of any assets, can accurately determine 
the period of life over which capital 
should be recovered. 

Proponents of replacement value as 
a depreciation basis contend that com 
panies should be permitted to recover 
the purchasing power represented by 
the original expenditure. To do other 
wise, results, in their opinion, in it 
accurate statements of net income and 
in reported earnings which are ill 
sory in character. It is pointed out that 
profits thus overstated lead to demands 
for higher wages, higher dividends 
and lower prices, and that, if thes 
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demands are met by fictitious profits, 
they constitute distributions out of 
capital, contrary to the interests of 
the corporation. It is suggested that 
ptice indexes prescribed by the In- 
ternal Revenue Service for estimating 
higher values, be used or that new 
properties be set up on the basis of 
present-day valuations and depreci- 
ation taken on the basis of these writ- 
ten-up values. 

On the other hand, it should like- 
wise be poirited out that replacement 
value as a depreciation base does not 
have the sanction of the accounting 


' profession, Securities and Exchange 


Commission, or the Treasury De- 
partment. Any value other than orig- 
inal cost for depreciation purposes is 
looked upon as “not according to 
good accounting practices.” The weak- 
ness of the replacement value depre- 
cation plan is that replacement costs 
are future costs. No ome can accu- 
rately forecast the future trend of 
plant and equipment costs. It would 
seem to be rather difficult—to say the 
least—to work out an effective ac- 
counting system which would accu- 
rately recover exact future replace- 
ment cost when no one can forecast 
such costs accurately. Writing off de- 
preciation at original cost over a 
known period of time gives a meas- 
ure of definiteness to as least one seg- 
ment of costs. Reflecting depreciation 
on fluctuating values would lead to 
confusing and meaningless financial 


MAY, 1934 








statements. The usefulness of com- 
parative, historical earnings data 
would be destroyed. (This is con- 
vincingly presented in “Conventional 
Depreciation Allowances vs. Replace- 
ment Cost,” by Economics Professor 
Robert Eisner in The Controller, No- 
vember 1953.) 


Optional Depreciation Is The Answer? 
The third alternative to the present 
set-life and set-rate depreciation prac- 
tice is optional depreciation. By op- 
tional depreciation is meant greater tax- 
payer discretion in determining the 
useful life of an asset. It is a return 
once again to the freedom of select- 
ing individual rates of profitable life, 
based on the particular use and en- 
vironment of each asset. Prior to 1934, 
American business enjoyed the benefits 
of this realistic practice to an im- 
portant degree. It was removed only 
as an expedient to increase govern- 
ment income in depression years and 
was never restored after the need for 
the change to exist. It recognizes that 
the “useful and profitable” life of 
machinery or equipment can never be 
arbitrarily established without consid- 
eration of manufacturing facts or 
specific operating circumstances. For 
example, a punch press 10 years old 
may be still operating profitably on 
certain types of work but is costly and 
obsolete on other types of work. A 
drill press may be still working satis- 
factorily aften ten years on one shift, 
while the same type of press doing 
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heavy duty on three shifts may be 
worn out in three years. Machine per- 
formance required to make a precision 
part for one product may be far more 
exacting than for other parts requir- 
ing less accuracy. 

Such circumstances could be cited 
endlessly. The central point is that 
the length of profitable and useful 
life depends on individual circum- 
stances applicable to the individual 
machine. Only the owner of the ma- 
chine knows these circumstances well 
enough to sum up their effect in a 
suitable estimate. In short, money 
spent for machinery, plant and other 
equipment is risk capital. A basic 
principle in the employment of risk 
capital is that the risk should not be 
extended beyond the period of the 
foreseeable future. The capital should 
be recovered during the probable pe- 
tiod of the risk—a principle recog- 
nized by the Government in time of 
war in the issuance of certificates of 
necessity. Only the buyer of new 
equipment is in a position to estimate 
the probable period of risk. 

Optional depreciation is the most 
logical solution to the whole depre- 
ciation dilemma. The taxpayer would 
be allowed to write off actual acquisi- 
tion costs as depreciation on a reason- 
able and consistent basis. Any attempts 
to write off assets too rapidly without 
just cause would result in its rejec- 
tion by the Internal Revenue Service. 
Further, the taxpayer would have no 
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would distort his costs and would have 
little or nothing to deduct for tax pur. 
poses in future years. Generally speak- 
ing, a pattern of rates would be de 
vised in each firm, based on experi- 
ence, which would become a reason. 
able and consistent basis for setting 
of new rates. It is a pleasant thought 
that permitting companies to choose 
their own rates of depreciation would 
terminate all futile and needless con. 
troversies occasioned by trying to en- 
force the present depreciation sched- 
ules, a costly process for both Gov- 
ernment and business. 


Action Over-Due 

Fortunately, the Congress is begin- 
ning to realize that our present de 
preciation rules have led us into a 
dangerous economic position in to- 
day’s world markets. Wholesale ob- 
solescence is threatening to set in. It 
has seen that Canada, England, France, 
Germany (and even Soviet Russia) 
have changed laws affecting deprecia- 
ation, to enable recovery of capital 
investment fast enough to attract large 
quantities of risk capital investment in 
new plant and equipment, which will 
produce goods faster, cheaper and bet- 
ter. (“Effect of Depreciation Policy” 
National Industrial Conference Board, 
1950.) Although tax legislation now 
pending does not contemplate option 
al depreciation, let us hope, from the 
standpoint of national interest, that 
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the interest in liberalized deprecia- 
tion allowances will not wane. They 
are of the utmost importance to na- 
tional defense and the advancement 
of the American way of life. 

A return to mutual trust and confi- 
dence among Government and busi- 
nessmen is needed. When this oc- 
curs, more profit will be made and 
more revenue will be produced for 
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the Government. Only the men in 
business who are employing plant and 
facilities for a particular purpose 
know the rate at which their capital 
investment should be recoverd. They 
should be allowed to exercise their 
integrity and judgment to the end 
that, in the world of tomorrow, we 
may continue to point with pride to 
America’s industrial leadership. 
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Using Replacement-Value Depreciation in Costs 


by R. K. MIRRIELEES 


General Accountant, The Diamond Match Company, New York, New York 


By methods readily available to all companies, if they have also avail- 
able replacement as well as original cost of their equipment, the com- 
pany which furnishes background for this article matter-of-factly em- 
ploys replacement value depreciation in its costing, adjusting the 
results for financial statement purposes. The entries are exemplified 


and advantages discussed. 


QO” PAST EXPERIENCE and thinking 

relates amortization or deprecia- 
tion to the original cost of the asset. 
We know that this is sound accounting 
as well as logical thinking, for we at- 
tempt to spread the cost of productive 
assets over their expected life. How- 
ever, the experience of the past ten 
years of our business economy has 
shown that, when obsolescence makes 
it necessary to obtain new equipment, 
the dollar value of replacement cost 
may bear little relationship to original 
cost. During the last decade, depre- 
ciation reserves have been found far 
too small to cover the cost of new 
equipment or buildings. To correct 
this situation it is the duty of both the 
cost and general accountant to keep 
management informed of the variation 
between book value and replacement 
value. Such knowledge is of special 
importance in older concerns where 
many buildings and machines were 
built for a fraction of present-day costs. 
The method described in this paper 
provides a means of recording and re- 
porting this difference between depre- 
ciation of book value and depreciation 


11356 





of replacement value, and also a way 
of keeping operating costs up to actual 
in instances in which the fixed asset 
has been fully depreciated. 

At the outset, let me clarify the 
terms, replacement value and book 
value as used in this manuscript. By 
replacement value I mean the cost of 
reproducing an asset with equal pro 
duction possibilities. Book value is 
the original capitalized cost of the 
asset. As accountants, we deal so 
much with figures that, in our think- 
ing, values are fixed rather than dy- 
namic. In this connection, the depre- 
ciation variance methods includes pro- 
vision for measuring the increased 
obsolescence where the determination 
of the life of an asset may vary from 
that estimated at the time of the orig- 
inal purchase. This could be the tool 
which management would use to de 
cide either to buy new equipment be 
cause of the increased burden of de 
preciation of the old, or to make plans 
for putting aside funds to aid in fim 
ancing the purchase of new equip 
ment when needed. 
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Deal Property Records for Cost 
and Replacement Values 


The first step in planning to install 
a replacement depreciation variance 
method is the establishment of current 
values for fixed assets already on the 
books. This can be done either by the 
company or by a competent appraisal 
consulting firm. In either case, an as- 
set ledger showing replacement value 
should be set up to conform with the 
asset ledger showing book value. This 
is important, in order to be able to 
determine the difference between book 
and replacement value depreciation for 


- adjustment of profit statements. When 


the appraisal. is made by the company, 
care should lve taken to use data which 
is sound. Insurance companies are very 
helpful in this respect, for a study of 
this kind yields additional reward, be- 
cause it brings to light cases where in- 
surance values may also be too low! 


Handling Replacement Value Deprecia- 
tion in Costing Data and Entries 


In order to clearly explain the device 
under discussion, it will be wise to 
use an illustration from our own ex- 
perience. The example will be one of 
the departments in our plant and the 
application of this depreciation vari- 
ance will be demonstrated, to show 
how it makes its appearance, how its 
effect is presented and, later how it is 
adjusted for profit and loss statements. 
The manufacturing department will be 
used to show our depreciation variance 
method frorn the point of establish- 
ment of replacement values until final 
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completion of the profit statements for 
management. Exhibit 1 shows the type 
of asset record which we use to record 
replacement value and depreciation on 
it, and, also, in the lower part, the 
similar record on a cost basis. These 
are simplified illustrations. It will be 
noted that the replacement value is 
$1,360,000 or considerably more than 
the amount of book value. Deprecia- 
tion charge at replacement would be 
$75,600, whereas book depreciation is 
$28,500. 

In order to reflect our current cost of 
operation the standard costs for the 
department includes depreciation ex- 
pense of $75,600 for the year. A 
standard journal entry is made on the 
cost ledger each month for 1/12 of 
this amount, or $6,300 per month. 
This journal entry is as follows: 


Dr. Work in process $6,300.00 


Cr. Reserve for replacement de- 


preciation $6,300.00 


To record onary | depreciation of depart- 
ment equipment for the month of January. 


The effect of this entry has already 
been anticipated in our standard cost 
as shown on Exhibit 2, which sets 
forth the budget for the department 
and which also shows breakdown of 
the standard cost of a finished product. 
This includes our replacement depreci- 
ation, taken into the departmental 
standards. Both these illustrations 
have been condensed to show the de- 
tails pertinent for this discussion. The 
standard costs now reflect the present 
day dollar values of equipment used 


1157 











DEPARTMENTAL PROPERTY RECORD—REPLACEMENT VALUE AND COST BASES | 


REPLACEMENT OR 
REPRODUCTION VALUES 





DEPRECIATION EXPENSE 
Total Total 





























Building Equipment Autos Total Insurance Taxes Building Equipment Annual Month 
$460,000 $900,000 $— $1,360,000 $1,169 $5,621 $18,400 $57,200 “—— $ ar 
$82,390 $ 6,844 
Book Value Depreciation Expense 
Total Total 
Building Equipment Autos Total Building Equipment Annual Month 
$150,000 $450,000 ge $600,000 $6,000 $22,500 $28,500 $2,375 
EXHIBIT 1 


for production. The department has 
included $6,300 or 6.87 dollars per 
productive unit which has been added 
to other departmental costs to arrive 
at the finished product cost of $90.07, 
including $2.45 depreciation. The op- 
eration reports submitted to manage- 
ment are based on these standard costs. 
(The example used here does not in- 
volve a formula to determine the 
amount of credit which should be ap- 
plied to the profit on the finished prod- 
uct to restore general accounting to a 
cost basis. This is done by obtaining a 
ratio which can be used for this pur- 
pose. More attention will be given to 
this later in the paper.) 

When this initial handling of de- 
preciation is effected on plant books, 
no further entry related to factory costs 
is made after the one already presented 
setting up replacement value deprecia- 
tion. The reserves for replacement de- 
preciation are listed on plant trial bal- 
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ances submitted to the main office for 
consolidation with other branch ree 
ords. On the company books, the cen- 
tral office has made the foilowing 
entry, setting up cost-basis deprecia- 
tion: 


$2,375.00 
$2,375.00 


To set up the depreciation on manufactur. 
ing department assets for the month of 
January. 


When the consolidating office te 
ceives the branch trial balance, it treats 
the reserve for replacement deprecia- 
tion as an additional favorable vati- 
ance, and adjusts the factory total 
manufacturing variance accordingly, 
An alternative would be to make 4 
journal entry on the consolidating of 
fice records as follows: 


Dr. Depreciation variance 
Cr. Reserve for depreciation 


Dr. Reserve for replacement de- 
preciation $6, 
Cr. Depreciation variance $6,300.00 


To reverse replacement depreciation entty 
shown on branch records. 


Either method will produce the de 
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sired result, which is to remove re- 
placement depreciation and substitute 
book depreciation. The variance so ob- 
tained is shown as a favorable one on 
the profit and loss statement. 

When there are no separate plant 
books, the cost section of the general 
office would use the method initially 
illustrated to include the replacement 
value depreciation in the costs (and in 
departmental and product standards), 
as outlined in Exhibits 1 and 2. The 
entry would be made directly to the 
variance account: 

Dr. Work in process $6,300.00 


F Cr. Depreciation variance $6,300.00 


To record the amount of depreciation ex- 
pense for the manufacturing department 
based on replacement value January. 


The result is exactly the same as pre- 
viously shown. The offsetting variance 
debit (or alternative reversal of re- 
placement value depreciation) would 
be made on the general office ledger. 


Reporting the Adjustment to Cost 
Basis Depreciation; Allocation to Lines 


It was stated earlier that attention 
would be given to the means of elimi- 
nating from profit and loss deprecia- 
tion in excess of that taken on original 
cost. Replacement depreciation in- 
duded on Exhibit 2 was reflected there 
in the standard cost of $90.07 per ton 
of finished product item 2570 and the 
value of shipments is charged to cost 
of sales of this end product. A profit 
statement is prepared which includes 
cost at standard. At this point, cost 
thus includes the current cost of re- 
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placing equipment. To correct cost of 
sales to show the true profit per books 
(original cost basis), we disclose the 
(previously explained) favorable de- 
preciation variance below cost of sales 
at standard as shown on Exhibit 3, a 
departmental operating statement. 
Here is the key to the usefulness of 
our procedure to management, on this 
basis since, in this way we show the 
executives our cost based upon new 
machinery as well as the excess in our 
depreciation. 

Standard cost of sales based on his- 
torical cost is easily determinable by 
subtracting the depreciation variance 
in Exhibit 3 from the standard cost 
figure. 

It has not yet been indicated how 
the depreciation variance is distributed 
when several products are made in the 
same cost centers. Exhibit 3 tells the 
story of a simple finished product 
which is the result of the work of sev- 
eral departments on product item 
2570. Other products manufactured 
are not as simple inasmuch .as they 
are the end result of processes in com- 
mon departments and are called on 
Exhibit 4 products A, B, C, D, E and 
F. When the end-product has been 
made it cannot always clearly be iden- 
tified as to the amount of replace- 
ment depreciation included in each 
product. As Exhibit 4 indicates we 
use percentages to apportion the fav- 
orable depreciation variance discussed 
before, to product lines. The figures 
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Account 
Num 


401 Direct labor 


403 Salaries — wages — supervision 
410 Indirect labor 

434 Overtime premium 

446 Felts 

447 Wires 

451 Cutters and knives 

452 Greases, oils and solvents 

453 thru 


COST DATA GIVING EFFECT TO REPLACEMENT VALUE DEPRECIATION 
(Departmental Budget) 
STANDARD NUMBER OF UNITS 918 


483 (Sundry accounts not involved in topic under discussion) 24,800 27.02 


Depreciation 6,300 6.87 
Total direct expense 37,012 40.32 
General plant 8,767 9.55 
Total expense $45,779 $49.87 
PRODUCT STANDARD 
On Item No. 2570 STANDARD 
COST PER TON 
Material cost $53.62 
Conversion labor costs 16.03 
Direct labor — mill 2.13 
Expense $15.36 
Depreciation 2.45 
Warehouse and shipping 48 
Total expense 18.29 
Standard cost per ton of Item #2570 $90.07 


STANDARD COST 


$ 5,484 $ 5.97 








1,271 1.38 
4,111 4.48 
180 20 
150 16 
150 16 
50 05 
































EXHIBIT 2 


shown here provide a background for 
explaining the use of the distribution 
table. 

We will assume that Plant A has in- 
cluded in standard cost $20,000 for 
the month of January for buildings and 
equipment at replacement depreciation 
value. The general office has set up 
$8,000 for actual depreciation for 
January, giving a favorable variance 
of $12,000 to be applied to the prod- 
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uct-line operating statements. Since 
this depreciation has been absorbed 
departmentally, there is no direct rela 
tionship with the product standard cost 
as there was in the case of the mame 
facture of item 2570. The percentage 
rates for Exhibit 4 are arrived at 
reviewing the departmental standard 
cost budgets (Similar to that shown if 
Exhibit 2.) 

Let us assume that we have five de 
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Sales 
Returns 


Lom: 
Freight 
Discount 

Total 


Net sales 


Less: Depreciation variance 
Manufacturing variance 


Cost of sales (Actual) 


Gross profit 
Selling expense 


Net Profit 


REPORTS ON OPERATIONS FOR JANUARY 
(Tons produced 2,000.00) 


Cost of Sales at standard 1000 Tons at 90.07 


General and administrative expense 


$100,000 
2,000 





98,000 


1,500 



































EXHIBIT 3 


partments in the process of producing 
the products listed on Exhibit 4. From 
each departmental budget, we obtain 
the projected level of activity by prod- 
ucts and, using these figures, we apply 
the unit rate of depreciation expense. 
Our result is the proportionate dollar 
amount of depreciation sustained by 
each product in that particular depart- 
ment. Each of the five cost centers is 
reviewed in this manner and a sum- 
mary prepared listing replacement de- 
preciation departmentally in columns 
for each product and in total. The 
footing for each product, divided by 
total depreciation, gives the percentage 
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for Exhibit 4. The process is repeated 
for each plant, in order to allocate the 
depreciation variance to products on a 
plant basis. The excess of replacement 
value depreciation over cost basis de- 
preciation ($12,000) is then allocated 
to products based on the percentages 
shown. This separation allows man- 
agement to weigh individual product 
performance in relationship to fixed 
assets. 


Better Costs for Management 

The information provided by Ex- 
hibit 3 and available by lines through 
Exhibit 4 is used as a tool to measure 
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PRODUCT 
"A" 
— 
a 
“e" 
-—- 


Total variance 





Distribution Chart for Excess of Replacement-Basis 
Depreciation Over Cost-Basis Depreciation 





PLANT A 

Per cent Doliars 
17.60 $2,112.00 
14.73 1,767.40 
31.72 3,806.40 
7.49 898.80 
i 73.20 
27.85 3,342.00 
100.00 12,000.00 














Exhibit 4 


how efficient our plants are compared 
to our competitors. Many a plant to- 
day shows satisfactory cost perform- 
ance merely because its building and 
equipment has been fully depreciated 
and no expense is charged in the 
budget. However, where costs con- 
tain replacement value depreciation, 
a poor performance record stands out 
upon comparison ‘with industry aver 
ages. Management is provided with a 
basis for retaining earnings in surplus 
as a safeguard for the day when re- 
placements will have to be made. The 
decision to do this rests entirely with 
executives but they are in need of all 
available information to enable them 
to foresee the future expenditures 
which may be required. The deprecia- 
tion variance method also enables the 
sales division to give effect in sales 
price to fixed assets replacement needs. 
This is an important point, because a 
low rate of book depreciation can very 
easily mislead management into think- 
ing that prices and profits are sufficient 
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when no provision is being made for 
the obsolescence of the buildings and 
equipment. 
- Another measurement which can be 
made is the efficiency of the equipment. 
When standard costs are increased to 
include in product costs current repro- 
duction expense of the machine and 
buildings, reduced costs suggesting in- 
creased productivity do not ever mean 
that low or lapsed depreciation have 
created fictitious results. By relating 
cost of sales at standard to known 
statistics, management can often dete 
mine whether or not new machinery 
should be purchased, based on pub 
lished reports of other companies ia 
similar industry. Again, it would be 
well to point out that this factor could 
be easily overlooked where original 
cost value depreciation is used and 
where automatic machinery is a big 
factor in costs. 

In this connection the facts shown 
in Exhibit 3, if they bring abouts 
change in pricing policy and a result 
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ing increase in profits, will make it 
apparent to management that provi- 
sion should be made for future re- 
placement. 


Adjusting Inventory to Cost; 
Replacement Cost of New Equipment 


The distribution of the excess of re- 
placement value depreciation over cost- 
basis depreciation was taken up earlier. 
It results in profit and loss statements 
on original cost. We also need to ad- 
just standard cost to give an inventory 
price to be used in calculating finished 
goods inventory at historical cost. In 
the case of end product #2570, stand- 
ard cost for use during the year was 
$90.07 (Exhibit 2) but, at year-end, 
the inventory would be reduced by 
the rate of depreciation variance per 
ton. This rate would be obtained by 
dividing the number of tons produced 
into the favorable variance. For ex- 
ample, the the rate derivable from Ex- 
hibit 3 is $3,925 2,000 tons of 
$1.96 per ton. Inventory price should 
be $90.07 less $1.96 or $88.11 per 
ton. The entry called for by the ex- 
ample is as follows: 


Dr. Depreciation variance 1,000 
tons inventory at $1.96 


Cr. Inventory of sulphite pulp 


$1,960.00 
$1,960.00 
To adjust inventory to reflect the actual cost 


of manufacture at the end of the account- 
ing period. 


Adapting the Procedure to Small 
Business; Its General Benefits 


For small businesses, in which the 
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procedure here described is not easily 
given effect to in full, the theory of 
it can be applied to the financial state- 
ments after their completion. The 
easiest way in this case, is to obtain 
the increased cost factor of the fixed 
assets and multiply depreciation by 
this factor. This increased deprecia- 
tion can then be used to increase the 
unit cost of the finished goods. Every 
comparison which has been discussed 
in the preceding method can be used 
with this replacement factor. 

The value of our depreciation vari- 
ance method of bringing standard 
costs up to date has been proven in 
the last six years. Inefficient and costly 
operations are no longer hidden by 
low book depreciation expense. An- 
other important gain has been the 
availability of factory costs which are 
comparable and the substitution of 
more productive new equipment for 
obsolete and poorly productive old 
equipment, substitution which might 
not have been made without knowl- 
edge of replacement depreciation cost. 
Also, there has come into being an 
awareness on the part of management 
that values of fixed assets can be as 
volatile as those of inventory or labor, 
a fact which is overlooked many times, 
and can cause financial embarrassment 
and failure because of poor planning. 





How to Get "Reproduction Cost New, Less Depreciation” 


by ARTHUR L. BENJAMIN 


Director of Insurance, The Cincinnati Gas & Electric Co. 


Here narrated is a clearcut procedure, preceded by relevant general 
discussion, for finding and keeping up to date that value in build- 
ings and equipment which insurance policies call “reproduction cost 
new, less observed depreciation.” The paper is written with aware- 
ness of the long rise of price levels since the 1930's. 


ie WHAT IS INSURABLE VALUE? By 
definition, insurable value is the 
actual cash value at the time of a loss. 
You may well ask what that means. As 
a matter of pure mathematics, the 
actual cash value at any time is the 
present worth of the future benefits 
which the owner expects to derive 
from his use of the property in ques- 
tion. However, by common consent 
and court decision this present worth 
or actual cash value has been defined 
for insurance purposes as the repro- 
duction cost new, less observed depre- 
ciation, however caused. This, then, is 
the value which the insurance mana- 
ger must, in some way, develop. Be- 
cause there are the two basic factors 
named, it would seem logical to dis- 
cuss them each. 


How Can We Get "Reproduction 
Cost New" 

The first of these factors in repro- 
duction cost. There are four princi- 
pal sources of reproduction costs. 
These are: 

1. Original construction costs. 
2. Appraisals by independent appraisers. 
3. Self appraisals by the insurance depart- 


ment. 
4. Tax values. 
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Of these four sources of, or start 
ing points for, determining reproduc 
tion cost, original construction costs 
are, quite understandably, the most ae 
curate, since, if the proper cost indices 
are used to bring original costs to pre 
ent day costs, there is practically no 
margin for error. If the insurance 
manager has original construction 
costs available, he should, by all means, 
use them to develop insurable value. 

Nevertheless, reconstruction costs 
developed by independent appraisers 
are quite likely to be very satisfactory, 
particularly if the appraiser is clearly 
competent. The independent appraiser 
has the advantage of being able to 
compare his answer with the answets 
obtained in other appraisals and thus 
so far as this helps, will be protected 
from inaccurate results. Still, in many 
cases, the cost of an appraisal is mor 
than is warranted by the size of th 
risk or the premiums involved. 

Self appraisals by the insurance dé 
partment can be quite accurate, pit 
vided the person making them is fe 
sonably careful both as to his selection 
of unit construction costs and his ut 
of the proper conversion factors. Also, 
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in some special cases, tax values are a 
reasonably accurate source of reproduc- 
tion costs, but their use is not recom- 
mended since they must always be 
processed by someone familiar with 
the relationship between tax value and 
real value. 


Alternatives in Determining 
Observable Depreciation 
The second element of an insurable 


value is depreciation. Here too, there 
are four sources of information, i.e., 
the four principal methods of depre- 
ciation. They are: 

|. Straight line method. 

2. Fixed percentage of depreciated value 

method. 
3. Sinking fund method. 
4. Present worth method. 


Of these four, the straight-line 
method is the most widely used. The 
straight-line depreciation assumption 
is that the loss of value due to depre- 
ciation of any physical property unit 
is distributed uniformly throughout its 
service life. In estimating deprecia- 
tion, the straight-line assumption is ap- 
plied to the probable life of the par- 
ticular unit in question and the re- 
sulting percentage of depreciation is 
then applied uniformly each year. The 
fallacy in this method is that the life 
expectancy is based either upon an 
estimate for the particular asset or the 
average life expectancy of a number 
of similar units of property. Since 
even similar units of the same kind do 
not have an equal service life, the de- 
pteciation taken under this method is 
neatly always too large or too small. 
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Nevertheless, the straight line assump- 
tion lends itself quite well to simple 
calculations and is, therefore, more 
widely used than any other method. 

The fixed percentage of depreciated 
value method of depreciation is a vari- 
ation of the straight-line method, ap- 
plying the percentage to the depreci- 
ated value rather than to the value 
new. This method is rarely used in 
the United States, since it does not 
represent a fair picture of the present 
worth of the property but more closely 
indicates the second hand value. It 
should be noted, nevertheless, that ex- 
tension of its use could result from 
proposed provisions of the Revenue 
Act of 1954 now under considera- 
tion in the Congress. This method has 
been used to some extent in England 
but is being gradually discarded in 
favor of other methods. 

The sinking fund method of de- 
preciation is more widely used than 
any other method except the straight- 
line. The sinking fund depreciation 
assumption is that the total accrued 
depreciation of any property unit at 
any date is equal to the corresponding 
accumulation of money in a fictitious 
equal annual year-end payment depre- 
ciation fund in which the total ac- 
cumulation at the end of the service 
life would be just sufficient to repay 
the units value new, less salvage. The 
sinking fund method is subject to the 
same inaccuracies as the straight-line 
method. 
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PLAN OF AMACO MANUFACTURING WAREHOUSE AND GARAGE 
CINCINNATI, OHIO 





pire 


THIRD STORY 
Houses Heating System, 
Elevator Penthouse, Etc. 

Height - 36' 
189, 000 - Cu. Ft. 





1 STORY ADDITION 


2 STORY WAREHOUSE 


1 STORY ADDITION 




















eo 
a Built in 1946 Built in 1929 Built in 1940 
Height - 12' Height 24' Height 15' 
270,000 Cu. Ft. 
216,000 Cu. Ft. 378,000 Cu. Ft. 
Garage and 
Additional Loading Area 
Warehouse Space 
a 
90" 105" 90" 











285' 




















The present worth depreciation prin- 
ciple is probably the most accurate of 
any method, since it is based upon the 
theory that the depreciated value of 
an industrial property unit at any date 
of its service life is the present worth 
at that date of the probable future 
services. This method, however, re- 
quires the use of a rather complicated 
formula, and, for this reason, is not 
too popular with appraisers. 
Developing Insurable Value 
at Date of Purchase 

Thus far, we have concerned our- 
selves with some of the underlying 
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considerations which confront every 
appraiser, whether he is the profes 
sional who does appraisal work as a 
business or an insurance manager who 
must make appraisals as a part of his 
insurance administration duties. It # 
not my intention here to go into any 
great detail in explaining these basic 
principles but rather to use some of 
them to show how to develop accurait 
insurable values. 

The problem is to develop an & 
curate yet relatively simple method of 
calculating insurable values. For the 
purpose of this presentation I am go 
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Building purchased in 1939 
Building built in 1928 

Age at time of purchase—!! years 
Building specifications: 


DATA FOR DEVELOPING INSURABLE VALUE 











Foundations—Reinforced concrete 
Walls—-12 inch brick 


Interior Conmstructi ructural steel frame, steel columns, beams, and girders, 
steal work protected by 2” of concrete, live load 200 Ibs., per square foot. 


Floor—-Monolithic cement floor finish 
Partitions—Concrete block or metal 
Roof—Built-up composition on concrete slab 


Service Improvements—Steam heat, electric lighting and wiring in Conduit, 
stairways with proper cut offs, fire doors where required, modern plumbing, 
raised loading dock, electrically operated overhead doors, 5000 pound freig 
elevator in brick shaft. 


Size—Main building—105’ X 200’—2 stories 
Loading area and garage—90’ X 200'—I story 
Penthouse (3rd Floor)—50’ X 105 














EXHIBIT 2 
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ing to assume that I am the insurance 
manager of the Amaco Manufacturing 
Company and that we have just 
bought a warehouse and garage build- 
ing. It is my job to purchase insur- 
ance coverage for this building at the 
time it is bought and to keep the rec- 
ord of its insurable value up to date 
as time passes. As insurance manager 
I arrive at the following decisions: 


1. To make the original appraisal myself. 


2. To use the straight-line depreciation 
method. 


3. To avail myself of cost indices and unit 
costs as published by E. H. Boeckh & 
Associates, in developing my original ap- 
praisal. 


In this connection, I use the Boeckh 
system because it is one with which 
I am most familiar and which has an 





accurate relationship to the types of 
properties owned by the Amaco Manu- 
facturing Company. There are a num- 
ber of other appraisal systems which 
are as good. Each company will select 
the one best-suited for its needs. If 
properly used, any good appraisal sys- 
tem will produce satisfactory results. 

My first job is to make an inspection 
of the newly-acquired property to de- 
velop certain basic data. Exhibit 1 is 
a plan of the building as it now stands 
and contains dimensions and dates 
needed for appraisal and subsequent 
review. (When Amaco acquired it, 
only the center section was built. The 
two wings were added later.) Exhibit 
2 is a statistical sheet developed from 
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STEP 


Appraisal as of 1939 
Building built in 1928 


Ground area—21!,000 sq. ft. 
Wall perimeter—610 ft. 
Cubic content—567,000 cu. ft. 


Base price per cubic foot—$.327 


Conversion factor—118.8 


Uninsurable deductions—12% 
Net reconstruction cost—$193,830 





STEPS IN DEVELOPING INSURABLE VALUE 


Base cost—567,000 x .327 = $185,410 at Index 100 
Since this is based upon Index 100, it is necessary to convert it to 1939 actual cost, 


Reconstruction cost in 1939—$185,410 X 1.188 — $220,260 


Depreciation—I! years at 1'/2%—!6'/2% —$31,980 
Insurable value as of December 31, 1939—$161,850 


SOURCE 
From statistical sheet 


From ground plan of building 


From Boeckh's "Manual of Ap. 
praisals"—Index 100 


From Boeckh's “Index of Con- 
struction Costs." 


From Boeckh's “Manual of Ap- 
praisals" 











EXHIBIT 3 


my visit and contains most of the pre- 
liminary data necessary for our ap- 
praisal. 

With the data from these exhibits, 
it is now possible to make our ap- 
praisal and to develop an insurable 
value for the building. It will be noted 
that the building was put up in 1928 
and the appraisal date is in 1939. 
(Nevertheless, we continue our narra- 
tive in the present tense, as the pro- 
cedure is still applicable.) The age 
of the building at the time of pur- 
chase, therefore, is eleven years. The 
ground area of the building is 21,000 
square feet and its wall perimeter 610 
feet. It contains 567,000 cubic feet. 
Using this information and the speci- 
fications and turning to the appraisal 
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manual, it is found that such a build 
ing can be built for $.327 per cubic 
foot at Index 100. 

At this point, it might be well 
explain what is meant by Index 100 
The appraisal system we are using com 
verts all unit costs for various type 
and sizes of buildings to the cost 
that type of building in the years from 
1926 through 1929. The index fe 
these years is, therefore, unity or 100 
All indices of construction costs, & 


fore or after those years, are eitht | 


larger or smaller than 100, dependity 
upon the trend of construction cost 

The cubage of the building is am 
multiplied by the unit cost at Inde 
100 to obtain the following: 
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loading and unloading 
sprinklered at time of construction, 


Cost of addition—$65,630. 
1946—Another one story win 


tion. 
Cost of addition—$81,310. 


1948—Balance of building sprinklered. 
Cost of sprinkler system—$9,200. 





DATA ON POST-PURCHASE ALTERATIONS NEEDED TO KEEP INSURABLE 
VALUE UP-TO-DATE 
1940—One story wing added as a garage section. This wing was added on side of 


building on which loading dock was located, and served to provide protected 
Facilities in addition to truck storage. This section 


Net reconstruction cost of addition—$59,060 (as of 1940). 


added on other side of building to provide more 
warehouse space. Wall between main building and new wing removed to 
provide open first floor. This section of building sprinklered at time of erec- 


Net reconstruction cost of addition—$73,180 (as of 1946). 
Value of wall removed—$4,100 (out of 1939 appraisal). 


Net reconstruction cost of sprinkler system—$9,200 (as of 1948). 
(Insurable value to be determined as of December 31, 1952). 








EXHIBIT 4 


567,000 X $.327 = $185,410 at 
Index 100. 

Since the appraisal, however, is for 
the year 1939, it is mecessary to con- 
vert the above unity cost to the proper 
year. From the index of construction 
costs, a conversion factor of 118.8 is 
found for the year 1939. Converted 
reconstruction cost as of 1939 will 
then be: 

$185,410 X 1.188 = $220,260 in 
1939. 

This reconstruction cost for 1939 is 
over-all. It contains cost for certain 
uninsurable items, such as foundations, 
footings, underground piping and ex- 
cavations. These costs must be de- 
ducted from reconstruction cost, in 
order to obtain a net figure for in- 





MAY, 1954 






surance purposes. Using the appraisal 
manual again, we -find that, for the 
type of building under discussion, un- 
insurable items amount to twelve per 
cent of total reconstruction cost. Re- 
construction cost must, therefore, be 
adiusted, as follows: 

$220,260 X .88 = $193,830. 

This is our net reconstruction cost 
as of 1939. 

We have, however, one other fac- 
tor to take into consideration. This 
factor is depreciation. Since our build- 
ing was built in 1928, and our ap- 
praisal is for 1939, we must deduct 
eleven years of depreciation. Again 
referring to our appraisal manual, we 
find that buildings such as that under 
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Warehouse & Garage Bldg. 





RECORD BY YEARS OF PHYSICAL CHANGES AND RELATED COSTS 


Amaco Mig. C 





W.O. for Year 























ADDITIONS Appraisal = 1939 
W-6. NO. DATE OUTDOOR 
Cc. O. DESCRIPTIONS BUILDING CONTENTS| EQUIP. 
Net cost of reproduction 
new as of Dec. 31, 1939 193, 830 
| 
Ca ee el 
Retirements out of appraisal ~~ J 
Year 1946 4,100 
oe ieee 
eee ee eee 
Net portion of 1939 reproduction 
cost remaining 189, 730 














Amaco Mfg. Co. 
Warehouse & Garage Bldg. 





W.O. for Year 1940 


ADDITIONS 





[w. 0. NO. 


DATE 
Cc, O. 


DESCRIPTION 


BUILDING 


CONTENTS /|OUT: 
EQuIP, 

















Erect one story wing 
* on loading dock side 59,060 





















EXHIBIT 5 


discussion have a life expectancy of 
sixty five years with normal mainte- 
mance. Our rate of depreciation on 
this basis will be 114% per year, or 
a total, of 1614% for eleven years. 
We, therefore, adjust our net recon- 
struction cost as follows: 

$193,830 X .835 = $161,850. 
This is the insurable value of our 
building as of December 31, 1939. 
The various steps in the calculation 
are recapitulated in Exhibit 3. It will 
be noted that all figures end evenly. 
This is because all costs are rounded 
off to the nearest ten dollars in order 
to simplify calculations. 
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Revising Insurable Value for Cost- 
Level and Physical Changes 


The next problem is to keep this 
insurable value up to date. Becaus, 
in the instance used here, the time 
has been set at 1939, it is possible t 
illustrate the subsequent problem y 
carrying on to the present. If m 
changes are made in the building, this 
is quite simple, since we have only # 
use net reconstruction cost as of 193%, 
multiply it by a factor which repe 
sents the ratio of the index of a 
struction costs in the year in question 
to the index of construction costs # 
1939, and then deduct depreciation 
at the rate of 114 per cent per yeat 





N.A.C.A. BULLETIN 









1939 
1940 
1946 


1948 


Adj 
1939 
1940 
1946 


1948 


Tot 
= 
Dep: 


1939 


1940 











MAY, 























































































SUMMARY COMPUTATION OF INSURABLE VALUE 
Amaco Mfg. Co. 
39 Warehouse & Garage Bldg. Insurable Value aasof 12/31/52 
rDOOR -—— 
UIP, PERCENT 
OR 
FACTOR : 
BLDG, CONTS. BUILDING CONTENTS | OUTDOOR 
| 1939 Appraisa: 189, 730 
1940 Additions 59, 060 
| 1946 Additions 73,180 
1948 Additions 9, 200 
1940 Adjusted to 1952 costs 
1939 Appraisal 2.13 404,120 
r 
QUIP, 1940 Additions 2. 124, 620 
1946 Additions 1.54 112, 700 
1948 Additions 1,17 10, 760 
Total at 1952 Prices 652, 200 
Depreciation to 12/31/52 
‘ 1939 Appraisal - Age 24 yrs. 
‘P this | 36% 145, 480 
: ’ 1940 Addition - Age l2 yrs 
> time 18% 22, 430 
ible to 1946 Additions - Age 6 yrs 
em by | % 10, 140 
If a 1948 Additions - Age 4 yrs 650 
. 6% 
g, this 
aly to 
Total Depreciation 178, 700 $ 
1939, 
repte Insurable Value - 12/sihse 473,500 
F com | 
estion Note: Maximum depreciation - 40% 
sf Non-insurable vlues have been excluded 
‘iation 
r year EXHIBIT 6 
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EXHIBIT 7 


since 1928, but not to more than 60 
per cent net value as long as it is used 
and useful. 

However, it is quite rare for a 
building to remain as is. In general, 
numerous alterations take place from 
time to time. We will assume that 
such is the case for Amaco’s ware- 
house and garage building. Exhibit 4 
traces the history of the building from 
1939 to 1952. 

These changes are shown in one 
exhibit, for purposes of this paper. 
In practice, as they occurred over a 
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period of years, the net reproduction 
costs would be transferred each tim 
to the insurable value file for the ware 
house and garage building. The fom 
on which this information is kepts 
shown in Exhibit 5. This discloses tht 
acquisition value in 1939 and the me 
ord of a 1940 addition. The net® 
construction costs, which are the actu 
costs less uninsurable item costs, at 
used. In the case of the wall remow 


between the 1946 wing and the malt | 


building, its value is deducted frm 
the 1939 appraisal, and the net por 
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tion remaining is shown at the bottom 
of the form. A sheet like those for 
1939 and 1940 is made up for each 
physical change. 

We are now in a position to calcu- 
late the insurable value for 1952. The 
manner in which this is done is shown 
on Exhibit 6. It will be noted that 
the net reproduction costs of the vari- 
ous building alterations have been 
transferred to the summary sheet. Each 
of the individual year costs is now ad- 
justed to 1952 prices, by multiplying 
the respective figures by the ratio of 
the 1952 index of construction costs 
to the index of construction costs of 
the respective years. From these cal- 
culations, the net reconstruction cost 
of the warehouse and garage as of De- 
cember 31, 1952 amounts to $652,200. 
(This is not total reconstruction costs 
since noninsurable items have been 
deducted on the individual detail 
sheets. ) 

The next move is to apply the 
proper depreciation to the net repro- 
duction costs for the various years in 
question. The manner in which this is 
done is shown on the bottom of the 
summary sheet. The total deprecia- 
tion amounts to $178,700. This amount 
is deducted from the previous total 
and we obtain: 

Insurable value as of December 31, 
1952 = $473,500. 


Necessity for Review of 
Values Periodically 


At this point it is necessary to refer 
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to a final exhibit. Exhibit 7 shows the 
national average trend of construction 
costs for all types of construction. It 
is notable that costs have more than 
doubled since 1939. It is for this 
reason that it is important that the in- 
surance manager review his insurable 
values from time to time. If he fails 
to do so, he may well find himself the 
loser in the application of the co-in- 
surance clause in a loss. In my com- 
pany, we examine insurable values on 
our larger properties every six months 
and on all properties each year. 


Recapitulation : 

To summarize, it may be advan- 
tageous to repeat some of the more im- 
portant points stressed in this article: 


1, Whenever possible; use actual construc- 
tion costs to obtain insurable values. 

2. If actual costs are not available, the 
property in question should be appraised 
as outlined in this discussion, using an 
appraisal system most applicable to the 
properties to be insured. 


3. Use care in the selection and application 
of the cost indices used to convert con- 
struction costs to present-day reconstruc- 
tion costs. 


4. Select a depreciation method which will 
give accurate and acceptable results 
without involving complicated formulae. 


At first glance, the system outlined 
in this discussion may seem to be 
somewhat complicated but, in reality, 
it is quite simple. One does not have 
to be an experienced appraisal engi- 
neer to use it and, with a little prac- 
tice and study, anyone can apply it to 
the properties under his supervision. 
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Tax Effects of Declining Balance Depreciation 


by W. H. BEADLE 
Controller, New Holland Machine Division of the Sperry Corp., New Holland, Pa. 


Pointing out both that the tax advantage of larger annual provisions 
for depreciation available under the declining balance method, is re- 
stricted to early years of asset service lives and that these years may 
well be critical ones in the cycle of investment, the author of this 
article discusses the current proposal to permit depreciation deduc- 
tions for tax purposes to be computed by this method on a liberalized 
basis. Comparisons with the straight-line method are offered. 


| peciewng CHANGES in the Federal 

income tax law contained in the 
President’s budget message and the 
publicity releases of the House Ways 
and Means Committee were received 
with enthusiasm by taxpayers and in- 
vestors alike, especially the recom- 
mendation that the declining-balance 
method of depreciation be permitted 
at double the straight-line rate. 

The purpose of this discussion is to 
(1) illustrate the obvious difference 
between the two methods of deprecia- 
tion, (2) examine the apparent advan- 
tages favoring use of the declining- 
balance method to see whether these 
advantages are not, after further study, 
altogether illusive, and (3) explore 
some problems which might need look- 
ing into by a taxpayer thinking of 
adopting this method of depreciation. 


Short and Long-Term Comparisons 
of the Two Methods 


A simple illustration of the year-to- 
year and the cumulative differences in 
depreciation under the two methods, 
when applied to an asset having a ten- 
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year normal life, appears in Exhibit 1, 
There are a number of significant fads 
which the illustration makes clear. The 
first is that, during each of the initial 
four tax years, depreciation is greater 
under the declining-balance method 
the cumulative advantage at the end of 
the fourth year being equal to 18 per 
cent of the original cost of the asset 
However, each year thereafter, depre 
ciation is less under the declining 
balance method, until the cumulative 
advantage of the first four years & 
finally lost during the ninth tax yeat 
From that point on, both the yeartp 
year and the cumulative depreciation 
are less under the declining-balang 
method until the “normal” retirement 
date is reached. Under the declining 
balance method, depreciation contiaus 
past this date until the asset is # 
tually retired. 

The implication of Exhibit 1 i 


assets over a wide range of nom | 


lives is emphasized by Exhibit 2. & 
this table, the half-year conventiat 
and declining balance rates at double 
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YEARLY DEPRECIATION 
DECLINING STRAIGHT 

BALANCE LINE DIFFER- 

YEAR METHOD METHOD ENCE 
Yo 10.0% 5% 5.0% 
VA 18.0% 10% 8.0% 
2/2 14.4%, 10% 447, 
3/p 11.5% 10% 1.5% 
4, 9.2% 10% ( 8%) 
5 74%, 10% (2.6%) 
6/2 5.9% 10% (4.1%) 
My 4.7%, 10% (5.3%) 
8!/, 3.8% 10% (6.2%) 
"/, 3.0% 10% (7.0%) 
10/2 2.4% 5% (2.6%) 
TA 1.8% - 1.8% 
12/2 1.4% - 14% 
13, 1.1% - 11% 
14 9% - 9% 





DEPRECIATION SCHEDULE 


Comparing Declining-Balance Method to Straight-Line Method 
on a 10-Year Asset Under the Half-Year Convention 


Depreciation is expressed as a per centum of first cost. 


CUMULATIVE DEPRECIATION 





DECLINING STRAIGHT 
BALANCE LINE DIFFER- 
METHOD METHOD ENCE 
10.0% 5%, 5.0% 
28.0%, i5%, 13.0% 
42.4%, 25%, 174%, 
53.9% 35% 18.9% 
63.1% 45%, 18.1% 
70.5% 55%, 15.5% 
76.4%, 65%, 11.4% 
81.1% 75%, 6.1% 
84.9%, 85%, { 1%) 
87.9%, 95% (7.1%) 
90.3% 100% (9.7%) 
92.1% 100% (7.9%) 
93.5% 100%, (6.5%) 
94.6% 100%, (5.4%) 
95.5% 100%, (4.5%) 








EXHIBIT 1 


the straight-line rates are used. 
Certain conclusions may be drawn 
from Exhibit 2. It may safely be said 
that a real advantage exists under the 
declining-balance method for better 
than a third of the normal life of an 
asset. This advantage tends to decrease 
as the normal life increases. Then, the 
advantage gained in the early years is 
gradually dissipated and is entirely ex- 
hausted much before the normal retire- 
ment date. Further, the net book value 
at the end of the normal life tends to 
increase with the latter. Briefly, from 
a financial viewpoint, it appears that 
capital recovery takes place faster in 
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the early years under the declining- 
balance method of depreciation. This 
observation needs further analysis by 
each taxpayer in the light of his own 
particular circumstances. 

It is conceivable that extended use 
of this method of depreciation for tax 
purposes would lead to its recognition 
by the Government for the purpose of 
determining costs allocable to Govern- 
ment contracts and by regulatory bodies 
as a permissable accounting method for 
establishing rates for utility services, 
freight and fares, where more favor- 
able methods do not already exist. If 
so, increased revenue could result from 


1175 

















Pertinent Differences Which Would Result From Use of the Declining-Balance 
Method of Depreciation at Double the Straight-Line Rates (Half-Year Con- 





vention Used) 


1. Initial period in which depreciation is 
greater under declining-balance method 

2. Apparent cumulative advantage at this 
point, expressed as a percentage of orig- 
inal capital cost 

3. Tax year in which apparent cumulative 
advantage is entirely exhaus 

4. Declining-balance not yet depreciated at 
end of “normal” life (expressed as a per 


“NORMAL" LIFE OF ASSET (YEARS) 


centum of first cost) 





5 10 20 a 
2yrs. 4yrs. = Tyrs. 1S yrs, 
22% 189% 17% 16.25% 
4th 9th 18th 34th 
63% 9.7% 12% 13.0% 








EXHIBIT 2 


its adoption which, when coupled with 
the tax benefits, would accelerate re- 
covery of the investment. However, 
the average manufacturer gives more 
consideration to the competitive situa- 
tion than he does to his costs when he 
establishes his selling prices. Any in- 
crease in the rate of depreciation, in 
such cases, would be entirely offset by 
a reduction in profits before taxes. 
Thus, the capital recovery, despite the 
conventional financial concept to the 
contrary, would be limited to the taxes 
saved by the increase in the rate of de- 
preciation in the early years of an 
asset’s life. 


Tax Rates Pose The Problem 

Although this early tax advantage 
would exhaust itself in later years, 
the taxpayer's cash problems would 
have been considerably alleviated, 
meanwhile, if tax rates were the same 
in all years. The real problem in 
deciding whether to adopt the declin- 


1176 





ing balance method lies in the absolute 
unpredictability of income tax rates. A 
tabulation (Exhibit 3) of maximum 
composite rates of Federal income and 
excess profits taxes since 1930 is ample 
evidence of this fact. This tabulation 
is worthy of careful scrutiny. It seems 
improbable that corporation tax rates 
will ever be reduced to the levels pre 
vailing in the 1930's. However, 
suming that future rates might range 
from 38 per cent to 85 per cent in the 
years ahead, it is possible that the tim 
ing of future rate changes could prove 
disadvantageous to a taxpayer who had 
elected to use the declining-balane 
method of depreciation. 

As an example of possible effects on 
net profit after taxes, assume thats 
taxpayer purchases twenty-year asses 
in 1954 and had the tax experience it 
lustrated in Exhibit 4. (The reader 
should understand that this is not a 
expression of pessimism in attitude 
but, instead, an assumption that history 
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MAXIMUM COMPOSITE RATE OF FEDERAL TAXES 
ON LAST DOLLAR OF INCOME 
(Corporations) 

MAXIMUM POSSIBLE 
From To i 
1930 12% 
1931 1935 13%4% 
1936 1937 15% 
1938 1939 19% 
1940 62% 
1941 76.4%, 
1942 1943 81%,* 
1944 1945 85,7" 
1946 1949 38 i} 
1950 57%, 
1951 %, 
1952 1953 82% 
1954 (Probably 52%) 

* After deduction of 10% post-war refund credit. 














EXHIBIT 3 


will continue its habit of repeating it- 
self.) The set of hypothetical circum- 
stances set forth illustrates that it may 
be possible for a taxpayer to earn less 
after taxes, as a result of adopting the 
declining-balance method. 

Offsetting this, of course, are the 
financial advantages of conservatism in 
accounting. One of these is faster capi- 
tal recovery in the early years through 
tax savings. This would improve the 
net working capital position in those 
years. Interest savings would result 
from two possible events: (1) tax sav- 
ings in the early years could be used 
to pay off interest bearing loans and 
(2) the lower profits reported under 
the declining-balance method might 
keep dividend payments at a lower 
level, thus further conserving cash and 
decreasing interest costs. (The latter 
might not be considered by stockhold- 
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ers to be an advantage.) It could also 
happen that the capital recovered in 
the early years would be reinvested in 
additional capital equipment. This 
should increase the earning capacity of 
the taxpayer by, in a sense, financing 
expansion through tax savings. 


A Useful Partial Stimulus to 
Capital Outlay 

In summary, it is the writer's belief 
that the financial advantages of the 
declining-balance method of deprecia- 
tion at double the straight-line rate 
favor its adoption. The long-term 
growth of our economy will require 
continued capital expenditures. Al- 
though these may be cyclical in be- 
havior, it is likely that the peaks in 
expenditures will coincide to a large 
extent with high tax rates. Although 
this favors adoption of the declining- 
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An Illustration of Possible Tax Differences Under Declining-Balance Method of 
Depreciation — 20-Year Assets Half-Year Convention 
YEARLY DEPRECIATION 
DECLINING STRAIGHT TAX CUMULATIVE 
BALANCE LINE DIFFER- TAX SAVING TAX SAVING 
YEAR METHOD*® METHOD*® ENCE* RATE** OR (LOSS)* OR (LOSS)* 
1954 5.0 2.5 2.5 52% 1.300 1.300 
1955 9.5 5 45 477, 2.115 3.415 
1956 8.6 5 3.6 42%, 1.512 4.927 
1957 7.7 5 2.7 40%, 1.080 6.007 
1958 6.9 5 1.9 38% 722 6.729 
1959 6.2 5 1.2 38% 456 7.185 
1960 5.6 5 6 40%, .240 7.425 
1961 5.0 5 oe 40% _ 7.425 
1962 45 5 (5) 45% { .255) 7.200 
1963 4.1 5 (.9) 45% { .405) 6.795 
1964 3.7 5 (1.3) 65% { .845) 5.950 
1965 3.3 5 (1.7) 80% (1,360) 4.590 
1966 3.0 5 (2.0) 85% (1.700) 2.890 
1967 2.7 5 (23) 85% (1.955) 935 
1968 2.4 5 (2.6) 85% (2.210) (1.275) 
1969 2.2 5 (28) 85% (2.380) (3.655) 
1970 2.0 5 (3.0) 45% (1.350) (5.005) 
1971 1.8 5 (3.2) 45% (1.440) (6.445) 
1972 1.6 5 (3.4) 45% (1.530) (7.985) 
1973 1.4 5 (3.6) 45% (1.620) (9.605) 
1974 1.3 25 (1.2) 45% { 540) (10.145) 
1975 1.2 om 1.2 40% 480 (9.665) 
1976 1 os i 40%, 440 (9.225) 
1977 1.0 ons 1.0 40%, 400 (8.825) 
1978 9 - 9 40%, 360 (8.465) 
1979 8 o~ 8 40%, 320 (8.145) 
1980 62 6.2 45%, 2.790 (5.355) 
Total 5.355% 

* Expressed as a percentum of first cost. 

** Hypothetical tax rates used. 

*** Asset retired and balance written off. 














EXHIBIT 4 





balance method, it: also emphasizes the 
importance of timing, both in the 
making of expenditures and the adop- 
tion of the depreciation method. 

In view of this, it is important to 
provide some other stimulus to the 
economy, if the President’s immediate 
objectives are to be attained. It would 
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seem that this could be accomplished 
by a substantial liberalization of the 
allowable depreciation rates under both 
methods. This would accelerate the 
advantages to be gained by adoption 
of the declining-balance method and 
should prove to be a real stimulant 
large segments of the economy. 
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A Free-Curve Depreciation Method 





by Glen W. Lewis 


Financial Analyst, Ford Motor Company, Detroit, Mich. 


Another candidate, to “stand for selection” along with more promi- 
nent and other available depreciation calculation methods, is bere 
presented, with a bow to difficulty in its mathematical derivation. It 
is recommended as accelerating annual depreciation provisions and 
also completing them, thus remedying respective weak points in 
straight-line and declining balance methods. 


AMONG DEPRECIATION METHODS, two ex- 
amples of geometrically progressive curves 
(a series of numbers, each of which bears 
a fixed ratio to the next one) are straight- 
line (where each charge is 100 per cent of 
the next one) and declining balance. A 
third example of geometric progression may 
be described as a free curve, since it is not 
bound by the limitations of the first two 
examples. The free curve can provide suc- 
cessively decreasing charges (as in declin- 
ing balance), and at the same time write 
off one hundred per cent of cost (as in 
straight line). The merits of such a curve 
for practical use in computing depreciation 
are partially offset by the necessity of using 
factors derived from formulas which are 
rather complex. 


The Free Curve Formula 

The mathematical basis of the free curve 
may be interesting to algebra students, 
but it is not necessary reading for an ac- 
countant or business executive. Either can, 
if he wishes, confine himself to the applica- 
tion of the formula. Where the asset lives 
are ten years or more, the recommended 
free curve formula is: 


(9A—7R) + 5AN = Annual deprecia- 
tion rate 
Where: 
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A= Asset account at beginning of year. 


R=Reserve account at beginning of 
year. 


N = Average asset life. 


Even if the mathematics supporting this 
formula are not easily understood, the 
formula itself is simple to use. By using 
it, the proper weighted average rate for the 
current year for any property account can 
be computed in a few minutes. This rate 
can then be divided by twelve and the re- 
sulting monthly rate applied to depart- 
mental asset balances each month in the 
normal straight-line manner. For an asset 
life of ten years or more, this formula will 
write off approximately two-thirds of cost 
in the first half of the asset life and ap- 
proximately one hundred per cent during 
the total life. The formula provides ease 
of application (the rates are applied as 
though they were straight line rates), (2) 
reasonable acceleration, and (3) complete 
write-off during the asset life. No other 
depreciation method has all three of these 
attributes. 


Comparison Among Available 
Depreciation Methods 


For comparative purposes, six deprecia- 
tion curves are shown in the following 
schedule: 
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Geometric progressions Other 
Sum of Multiple Or 
Straight Declining Free years’ straight Sine that, 
Year line balance curve digits line curve que 
| 10.0 20.0 18.0 18.2 12.5 15.6 in th 
2 10.0 16.0 15.5 16.4 12.5 15.3 the « 
3 10.0 12.8 13.3 14.5 12.5 145 

4 10.0 10.2 11.4 12.7 12.5 134 of th 
5 10.0 8.2 9.9 10.9 12.5 hg meth 
6 10.0 6.6 8.4 9.1 12.5 10.2 ids 

7 10.0 5.2 7.3 7.3 12.5 82 : 
8 10.0 4.2 63 5.5 12.5 60 tinue 
9 10.0 3.4 5.4 3.6 0 37 decli 

10 10.0 2.7 4.4 1.8 0 12 : 

Bisnaoi ees abe Pad oe ull will 
Accumulation: twice 
Halfway value 50.0 67.2 68.1 72.7 62.5 70.7 charg 
Ending value 100.0 89.3 100.1! 100.1 100.1 100.1 io | 
(The foregoing amounts have been rounded off to one decimal place for illustrative cally 
purposes. ) chars 
An ideal depreciation curve will have a of acquistion of each item, in order to use Al 


vaiue halfway through the asset life some- 
what higher than 50 per cent and a value 
at the end of the asset life of approximately 
100 per cent. The straight line does not 
meet these requirements because at the 
half-way mark, the result is too low. The 
declining balance fails to meet the require- 
ments because, at the end of service life, 
depreciation is not complete. The other 
curves are satisfactory in these respects. 
However, the three curves which are not 
geometric progressions cannot be used on 
the basis of the information normally avail- 
able. The property account must be ana- 
lyzed into age groups according to the year 


Method Computation Depreciation charge 
Geometric progressions: 
Straight line Asset multiplied by 10%. $100.00 
Declining balance Reserve subtracted from asset and re- 120.00 
mainder multiplied by 20%. 
Free curve Asset multiplied by 18% less reserve mul- 
plied by 14% 124.00 


This is the (7A—7R) +5 AN formula as 
applied with a ten year life. 


Other methods: 


Sum of year's digits Each age group 129.34 
Multiple straight line multiplied by its appropriate rate* 110.00 
Sine curve 122.72 
* Based on an assumed age analysis (beginning of year) 
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these latter three methods. The normal 
manner in which equipment is recorded, by 
plant and department, is not sufficient. A 
break-down by ages is also required. This 
practical difficulty has the effect of offset. 
ting the theoretical advantages of these 
curves. 

The effect of each of six curves is shown 
below in the computation of depreciation 
on an equipment account containing items 
of various ages. The balance of the account 
is $1,000 and the reserve previously accu 
mulated is $400. The results of the six 
methods are as follows: 
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Summary 

One advantage of an accelerated curve is 
that, to a limited extent, it tends to correct 
errors caused by using improper asset lives 
in the computations. For example, suppose 
the estimated average life is only one half 
of the actual average life. The straight-line 
method will produce charges which are 
twice the proper amount and they will con- 
tinue to be at that level. However, the 
declining balance or free curve methods 
will only produce one charge which is 
twice the proper amount. After the first 
charge, the excess will become progressively 
less because the excessive reserve automati- 
cally effects a reduction in subsequent 
charges. 

All depreciation methods are based upon 
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curves which are either geometric progres- 
sions of nongeometric progressions. The 
latter group has little to recommend it be- 
cause of the detailed records by age groups 
which it requires. Geometric progressions 
include the straight line, declining balance, 
and free curve. The advantage of the 
straight line is in its understandability. Its 
disadvantage is in its lack of acceleration. 
The advantage of declining balance is in its 
acceleration and in its partial correction of 
errors. On the other hand, it does not fully 
depreciate the assets. The free curve pro- 
vides reasonable acceleration and a complete 
write-off of cost during the asset life and 
it shares with the declining balance method 
the automatic tendency to correct errors. 








Depreciation Is a Period Cost — Practically Speaking 


by O. E. HANSON 


Chief Plant Accountant, Marathon Corporation, Menasha, Wisc. 


Conceding that a portion of the depreciation charge is a variable 
product cost, the present author, nevertheless, considers its entirety 
to be a fixed period cost and offers the reasoning supporting this as 
also comprising a valid case for direct costing. 


ii IS THE GOAL OF THIS PAPER to 

bring out some background con- 
siderations with respect to depreciation 
as a cost and to arrive at some conclu- 
sions to stimulate further evaluation. 
The reader must not be surprised if, 
before we are through, we have am- 
munition with which to enter the di- 
rect vs. absorption costing controversy. 


A Look At The Conventional 
Absorption Procedure 


Under conventional accounting or 
absorption costing procedures, depre- 
ciation is treated as an overhead item, 
placed usually at the end of the detail 
of any expense classification and rele- 
gated to the bottom of a cost center 
statement or deparmental cost analysis. 
It is charged, usually, directly to the 
applicable cost center and, in the case 
of service centers, is distributed back 
to producing centers in the lump 
spread for determination of a produc- 
ing cost center charging rate. Or it 
may be included in a burden charge 
directly against a product through cor- 
relation to a predetermined base such 
as direct labor hours, labor dollars, 
or like bases, as is typically done under 
variations of job costing techniques. 
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There may be numerous practices for 
disposition of this expense but all 
methods, under absorption costing, con. 
verge to one result. Depreciation ex 
pense winds up as an overhead, burden, 
or indirect cost item in product costs, 
In other words, an estimated absorp 
tion rate is set up for this known e& 
pense item (known to the extent we 
have charged so much off to this pe 
riod), so that all production includes 
a portion of its cost. Hence, each in- 
process and finished goods inventory 
contains, under conventional costing, a 
segment of the period’s depreciation 
charge. The degree of accuracy en 
joyed in absorbing the period’s depre- 
ciation through the estimated burden 
rate is determined by the actual level 
of production for the period. Putting 
it another way, it may be said that 
transfer of production to inventory has 
under- or over-absorbed the deprecie 
tion charge in direct ratio to the pet 
cent of accuracy represented by the 
budgeted production level. In shott, 
a cost of known and definite amounts 
charged to costs by way of a prophey 
of the quantity to be made. The & 
tent of error is called under- or ove 
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absorbed overhead, or volume variance. 

But does not this very practice admit 
that depreciation is a period cost? On 
our assest ledger it is. Why try to in- 
dude an estimated pro-rata amount in 
our product costs to inventory? In 
considering this, let us take a look at 
some of the costs called fixed under 
conventional accounting treatment. The 
dassification of expenses into fixed, 
semi-variable, and variable generally 
refers to the reaction of the respective 
items to changes in volume or output. 
Among the expenses normally con- 
sidered fixed are property insurance, 
taxes on real and personal property, 
building and equipment rentals of 
definite periodic amount, depreciation, 
certain salaries, etc. These expenses 
are considered as normally constant 
whatever the volume of output, de- 
pending upon a definite period of time 
for orderly amortization and expiration 
to a predetermined date. 


Depreciation as a “Mixed Cost" 

In this view of fixed costs how does 
depreciation stack up? Can we justi- 
fiably treat it as a cost to be absorbed 
by the specific type and quantity of 
products we make, or is it more real- 
istic to view it as “the periodic charge- 
off of an equitable portion of the cost 
of assets which have a limited service 
life,” which life is more or less ir- 
relevant to the foreseeable productive 
capacity at the time of acquisition? 
Perhaps neither classification entirely 
fits it. Depreciation may reasonably be 
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called a hybrid cost, in part period 
cost and part product cost. The two 
principal and most common factors 
causing depreciation are (1) wear and 
tear, and (2) inadequacy and obso- 
lescence. The former is a product cost 
and the latter a period cost. 

Both causes are observed to operate 
in most companies. As to obsolescence, 
relatively unworn machines are re- 
placed by more advanced models. On 
the other hand other facilities of still 
good design must be traded in because 
they are physically approaching the 
status of the one horse shay, i.e., 
threatening to fall apart at any mo- 
ment. Thus, it would seem that proper 
and meticulous accounting for depre- 
ciation would dictate a dual treatment, 
that of separating the wear and tear 
portion to be written off from write-off 
due to obsolescence, inadequacy, or 
time-loss. The latter portion would be 
the true fixed, or period cost, to be 
spread out over the anticipated years of 
life until complete obsolescence. Wear 
and tear cost would be prorated on a 
production or output basis. © 

But now troubles arise. What por- 
tion of the cost of the asset pertains to 
obsolescence and what part to wear and 
tear? What length of time should be 
used for applying obsolescence? How 
much volume or production will wear 
the machine down to zero usefulness? 
Which element expires first, cost 
chargeable as obsolescence or that 
chargeable as wear and tear? Will 
not the expiration of either automati- 
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cally terminate the remaining utility of 
the other? What effect will plant and 
equipment maintenance program have 
on service life? As the questions mul- 
tiply, it certainly becomes doubtful that 
an accountant is qualified, even with 
good engineering direction, to get in- 
volved in such intricacies with respect 
to the equipment in his organization. 

Although we know there may be 
special circumstances in which depre- 
ciation must be considered strictly from 
an output standpoint, similar to de- 
pletion accounting, it would seem that 
fixed asset writeoffs, as we know them 
in the form of depreciation in the 
normal manufacturing concern, must 
be, from necessity, pegged to a time 
factor for their orderly disposition. 
The difficulty in attempting to separate 
the dollar amount of obsolescence from 
wear and tear, the inability to forecast 
output affecting wear and tear over a 
long period, and the overall fact that 
obsolescence and wear and tear are 
inter-related—all these factors lead to 
a conclusion that. the conventional 
practice of considering and treating de- 
preciation as a time or period expense, 
if questionable in isolated instances, is 
normally fair as a costing matter, from 
the accounting, financial, and manage- 
ment standpoint. Perhaps it is the lesser 
of several evils. Where it is grossly 
incorrect this is likely to be more the 
result of inaccurate service-life esti- 
mates or other factors, than the fault 
of the principle of charge-off on a 
time or period basis. ' 
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So the Decks Are Cleared for 
Direct Costing 


If we thus agree that depreciation is 
essentially a fixed or period cost and 
from this viewpoint, may be set along. 
side other costs mentioned above—and 
still other expense categories peculiar 
to individual businesses, we are clear. 
ing the deck for a broadside againg 
absorption costing. If we now knowa 
sizeable amount of our costs to he 
fixed, why do we attempt to absorb 
them on a projected activity basis 
writing off any resulting misjudgments 
through under- or over-absorbed bur 
den or volume variance and also de 
ferring, through our fixed charges ia 
inventory, a charge against next year's 
profits? A more accurate job or prod- 
uct cost procedure would seem to be to 
charge next year’s profits with only the 
properly definable costs directly ex 
pended on the products in inventory, 
Such costs do not include costs for the 
period. This is the main point of di- 
rect costing. 

This relatively new costing approach 
seems, after looking at it, to represent 
an easier and more effective way to do 
directly what we usually have to inter 
polate by analysis. 


1. Accountants often spend hours die 
cussing relatively small points relating fo 
such items as proper service department dit 
tributions, cost center charges, etc., and ar 
sometimes not as effective in showing mar 
agement, via our conventional absorption 
costing techniques, the big picture as 
where profit went or where it came 
Direct costing can offer assistance th 
the different presentation of such — ben 
as depreciation and can apprise 
ment more effectively of the “sunk” yer 
operating physical Lc. 
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2. Certainly the profit-volume relation- 
ships of products and processes can be 
analyzed more effectively through the direct 
costing principle of separating period and 
product costs. The management tools in- 
volving the interplay of volume and costs, 
such as break-even charts and marginal cost- 
ing, will be everyday aspects of industrial 
accounting. 


3. In studying the fixed cost picture and 
thinking of the past and the future, it ap- 
pears that we are continually swinging to- 
ward more fixed or period expense. The 
growth of pension programs, guaranteed an- 
nual wages, longer vacations, more paid 
holidays and sick leaves, an apparent de- 
terioration in some of the skilled crafts tend- 
ing toward making labor costs fixed, an in- 
crease in work simplification methods (which 
always seems to require more fixed equip- 
ment), increases in fixed cost specialists to 
"dream up" ideas for fewer variable cost 
workers — these all make it seem that truly 
variable costs are getting scarcer every year. 


4. Technological developments — those 
we read about, hear about, or are in {> e 
middle of, seem to picture, eventually, a 
scattered few people running a vast indus- 
trial plant. To a degree, this has already 
happened in the newest and most modern 
refineries. Whether we will see a universal 
mechanization in our lifetimes or not is be- 
side the main point here, that such a trend 
means more and more fixed or period cost 
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(particularly depreciation) and less variable 
expense. 


If these things are so, depreciation 
as a major element of cost will be in- 
creasingly important. In leaning toward 
the period cost principle for deprecia- 
tion costing, partly because of the dis- 
tinct problems inherent in attempting 
to account properly for the admitted 
wear and tear (product cost) aspect of 
depreciation, I submit that, if this 
thinking is agreed to, much weight is 
added to the increasing interest in and 
propriety of direct costing. Fixed costs, 
among which depreciation is usually a 
major factor, are and will be on the 
increase_as a percentage of total cost 


and, as such, merit more attention in 


proper profit analysis, profit planning, 
and cost control. This would indicate, 
in_one form or another, increasing 
adoption of the direct costing principle. 








Depreciation's First Duty—Profit Measurement 





by Eugene L. Zieha 


Assistant Professor of Accounting, St. Louis University, St. Louis, Mo. 


Briefly pointed up in this discussion are the several objectives for 
which depreciation may be used, with an indication that, whatever 
else is sacrificed, its service in measuring income should not be. 


PROPOSED CHANGES in the income tax 
laws frequently suggest a more liberal 
policy regarding the timing of the charge 
for depreciation of fixed assets. Account- 
ants are often called upon for an opinion 
regarding these proposals. The problem 
under consideration has many aspects and 
the possible effects of the suggested changes 
are not always readily evident. A review 
of some of the points involved may well be 
helpful. The primary objective of a tax is 
to raise funds for the operation of the Gov- 
ernment. However, another objective, and 
one constantly referred to in current news- 
paper discussions of depreciation, is to in- 
fluence the economic activity of the tax- 
payer. It must be noted that the objectives 
may not always be compatible. For exam- 
ple, a tariff which discourages the importa- 
tion of a commodity, raises no revenue. 

In the case at hand, recent statements of 
political leaders, as reported in the daily 
press, indicate that one objective of certain 
contemplated changes in the income tax 
law is to encourage business expansion. 
This would be done by allowing a greater 
part of the total cost of assets to be charged 
off in the early years of their life. Where 
the purpose of such proposals is to bring 
the law more in line with prudent business 
management, one cannot disagree. However, 
when changes in allowable depreciation 
charges are looked upon as a device to in- 
fluence the business cycle, serious questions 
may arise, regarding both their equity and 
their practicality. It is therefore proper to 
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inquire how these proposals for changes ig 
the tax law fit with the accounting concept 
of depreciation. 

The accountant uses the depreciation 
charge to spread the cost of a fixed asset 
over its useful life, in order to report the 
results of business operations as accurately 
as possible. While this allocation can he 
no more than an estimate, it yields satis 
factory results when based upon the best 
judgment of the accountant and interested 
members of management. On the other 
hand, under the powerful influence of high 
tax rates, many people have come to look 
upon the depreciation charge as simply a 
deduction to appear on the tax return. They 
have comparatively little interest in making 
the most reasonable estimate of the ew 
nomic life of assets. Instead, the idea is 
to deduct as much as possible on current 
tax returns, an attitude which is likely t 
cause some difficulties in future years when 
a large number of fully depreciated assets 
are still in use. 

The basic problem is that the deprece 
tion charge is being asked to serve t 
many purposes. The Government is now 
looking upon it as a device for modifying 
the business cycle. Taxpayers want to wt 
it in a manner to obtain maximum shot 
range tax reductions. Yet, the depreciation 
charge must be used by the accountant # 
the measurement of profits. As these 
jectives are, at least at times, incompatible 
with one another, some are destined not 
be achieved. It appears that truly objective 
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profit reporting is the most likely to be 
neglected. 

There seems to be no immediate solu- 
tion to the overall problem, but it does 
appear logical to expect that the same tool 
cannot be used successfully to accomplish 
diverse goals. A starting point for improve- 
ment of the situation would be to make it 
clear that depreciation is not a tool for con- 
trol of the business cycle, whether the 
contrary idea emanates from Government 
or business. To consider it such a tool de- 
stroys its usefulness for accurate profit re- 
porting and promises no true advantages. 
In fact, there is considerable danger that 
artificial business incentives of the character 
of stepped up depreciation may lead to eco- 








nomically unsound action on the part of 
those seeking the short-run advantages of- 
fered by the incentive. 

The effects of high taxes are always 
bound to be detrimental to the exercise of 
best judgment in making estimates of the 
amount of depreciation to be charged. No 
practicable solution of this difficulty exists 
at the present time, but it does appear to 
be a situation which should be capable of 
correction. This is an area in which ac- 
countants must do considerable thinking if 
they are going to have depreciation figures 
suitable for accurate profit reporting and 
the formation of correct managerial de- 
cisions. 


Inadequate Depreciation Charges Call for Action 





by CLARENCE CROCHERON 


Vice-President, American Appraisal Company, New York, N. Y. 


For the author of the present article, the protracted debate in account- 
ing circles (which tends to rise and wane with the appearance or dis- 
appearance of price level changes) on whether or not original cost is a 
satisfactory or, at least, appropriate basis for depreciation charges, is 
beside the point. Such charges, be contends, are promoting dissipation 
of capital. He regards it as a matter of moment that management 


counter-act their effects. 


¢ saree APPARENTLY domi- 

mates present ideas of deprecia- 
tion, so far as so-called “general ac- 
ceptance” goes. However, I have an 
idea that the dissenters are on the 
right track in the belief that the re- 
quirements of management are best 
served by realistic accounting. Numer- 
ous articles on the subject of relating 
depreciation charges to current replace- 
ment costs have been written. It is 
little short of amazing that so little 
has been done about it. 


Convention Worse Confounded 

Of course, if book costs really pos- 
sess virtue in proportion to the respect 
which is paid them, perhaps there is 
good reason to protect their purity. 
Let’s take a look at some of these costs 
as shown in the accounts. During a 
recent appraisal engagement I found 
a machine tool capitalized in the ac- 
counts in the amount of $5,000, based 
on the vendor's invoice, but with no 
allowance for cartage and installation 
costs. In another instance I found the 
record of a machine disposed of, cred- 
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ited to the property account. Further 
investigation revealed that the founds 
tion on which it had reposed, had not 
been removed from the account. Nor 
is it unusual to find capital items o 
hand charged to expense and ordinary 
maintenance and repairs capitalized 

Confusion in property records was 
aggravated and the record of cost stul 
tified by war and post-war conditions. 
During World War II emergency facil- 
ities were acquired under certificates 
of necessity and, by Treasury regule 
tion, subsequently fully-amortized 
Many companies dropped the total cost 
of emergency facilities out of both the 
asset and depreciation reserve a 
counts. Others did not disturb the 
asset cost and are continuing to cany 
the facilities in the accounts and i 
the reserve, without change, until dit 
posed of. Still others restated the 
amounts based upon estimated usefil 
values. After the war, plants in whid 
large sums of money had been it 
vested by the Government were a 
quired by industry from the War At 
sets Administration, at a fraction of 
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the original cost. This subnormal pur- 
chase price is the cost appearing on 
the fixed assets accounts under con- 
ventional practice. 

Depreciation reserves are just as 
distorted as the property accounts, with 
corresponding distortions in the an- 
nual depreciation provision. Com- 
panies in the same industry are pro- 
viding depreciation at rates which have 
no resemblance to one another. One 
of the reasons for this is that depreci- 
ation for corporate purposes follows 
pretty closely depreciation taken for 
tax purposes, and, accordingly, errors 
and excess clepreciation taken in the 
past are reflected in the depreciation 
reserve accounts. A high depreciation 
reserve is the danger signal that at- 
tracts the attention of the Internal 
Revenue Service and frequently re- 
sults in a reduction in the depreciation 
provision, based on the recovery of the 
undepreciated balance over the remain- 
ing useful life of the property. It can 
be imagined how inadequate this de- 
pteciation provision would be where 
the reserve amounts to, say 70 per 
cent of cost and where there is an es- 
timated remaining useful life of fif- 
teen years. The effective rate, in this 
instance, is only two per cent of origi- 
nal cost. This poses the problem as 
to whether we are realistic when we 
permit tax deductions to over-rule 
what might have been our better judg- 
ment in the determination of adequate 
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provisions for financial and cost ac- 
counting purposes. 


Those Are Not Earnings 

Thus, again, it seems appropriate 
to comment that, despite a good deal 
of literature, nothing much is being 
done to correct a highly-doubtful situ- 
ation. I am left with the feeling that 
the discussions have emphasized aca- 
demic considerations rather than the 
real need for replacement reserves. In 
the light of this, I would like to ex- 
press my own views and my reasons 
for advocating recognition of the ef- 
fect of present price levels, on cor- 
porate accounting and cost accounting. 
As already stated, the discussion will 
be from the viewpoint of engineer 
and appraiser, and avoid discussion of 
accounting technique. 

Where depreciation provisions are 
inadequate, earnings are erroneously 
overstated. It must be obvious that 
depreciation computed on original 
cost, without consideration for the fact 
that current costs of plant assets are 
more than double pre-war levels, is 
grossly understated and earnings cor- 
respondingly overstated. This could 
mean that dividends—actually un- 
earned—may be distributed and, to 
this extent, impair capital. How can 
capital be obtained in adequate supply 
under these circumstances? Capital in 
industry is subjected to risks and com- 
petition. New capital is sought when 
expansion is contemplated. New cap- 
ital can hardly be attracted when the 
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need for it is not expansion but re- 
building of a worn-out plant. 

Also, if depreciation is provided on 
the basis of book cost—and that book 
cost is less than current replacement 
cost—it would seem that the com- 
pany would also be shipping part of 
the plant to the customer free with 
each order. This would not be the 
case were the depreciation allowance 
related to replacement costs in fixing 
selling prices. In sum, if this is not 
done, the business cannot be expected 
to continue to reproduce itself for fu- 
ture production demands. 

The matter of how the depreciation 
or the reserve for replacement is to be 
reflected in the accounts—I leave to 
the accountant. However, just because 
there may be some difference of opin- 
ion as to accounting techniques, this 
does not seem to warrant delay in 
taking positive action on the broader 
problem. Capital is definitely in jeop- 
ardy and products may be unknowingly 
under-priced. Management should be 
encouraged rather than discouraged 
from taking action. There is a further 
hindrance, given entirely too much 
influence. At the present time, the 
taxing authorities will not permit de- 
preciation deductions on a basis of 
current replacement costs. That, how- 
ever, is no reason for not making ade- 
quate provision for replacements at 
present price levels in considering sell- 
ing prices and in portraying earnings 
realistically for the benefit of the man- 
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agement, stockholders, employees, Ia- 
bor leaders, the Government and 
others interested. 

Machinery and equipment replaced 
today would require funds consider. 
ably in excess of original cost. Ab 
though the rise in machinery prices 
has not been quite so sharp as that 
for structures (as indicated by our con- 
struction cost index) one can be sure 
that it would require funds consider. 
ably in excess of original cost of any 
prior date to replace facilities, because 
practically all plant equipment costs 
are now at their all-time peak. Never- 
theless, Accounting Research Bulletin 
43, published by the American Insti- 
tute of Accountants in 1953 (incorpo- 
rating Bulletin 33 issued in 1947, 
dealing with the subject of deprecia- 
tion and high costs and also quoting 
from a release by the American Insti- 
tute in October 1948) reaffirms the 
opinion expressed earlier supporting 
cost-basis depreciation. However, six 
members of the Committee dissented. 


Leaping Over the Arguments 

Thus, there is an exciting scrim 
mage going on, which may be all to 
the good. My hope is that the prob 
lem will be solved before it is too late 
for management to preserve its capital. 

Management is interested in a prac- 
tical solution of the problem of pro 
viding adequate funds for replace 
ments as needed. Some companies are 
required, due to advances in the aft 
in their industry, to replace equipment 
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much more rapidly than others. Pru- 
dent managernent does not permit ac- 
counting theory to dominate its think- 
ing. Whether the accountant objects 
to “writing them up and writing them 
down” or objects to setting up ap- 
praised values on the books or objects 
to appropriations from surplus in cre- 
ating a replacement reserve, his opin- 
ions are merely expressions of how 
the matter would be treated on the 
books. Management must provide for 
adequate funds, available when the 
time arrives, to replace equipment at 
present price levels. Proper weight 


’ must be given to the cost of probable 


replacements, so that these additional 
charges can be included and properly 
distributed as part of burden costs and 
included in selling prices. 

We have under way an investiga- 
tion for one of our clients, including 
a study of replacement needs over the 
next ten years through consideration 
of the condition, obsolescence and re- 
maining useful life of present facili- 
ties. Naturally, consideration is be- 
ing given to current costs of replace- 


ment as a basis for creating necessary: 


reserves, through appropriations from 
present surplus, and gradually adding 
to these reserves as a cushion against 
the financial strain which will come 
when the funds are needed. 

It might be mentioned that this par- 
ticular engagement came about as a 








result of the generally accepted but un- 
justified belief that depreciation on 
cost was adequately providing for re- 
placements. All of a sudden it became 
clear that huge expenditures are going 
to be required for the replacement of 
power equipment. This served to 
dramatize the situation and manage- 
ment decided to set aside adequate re- 
serves to take care of replacements at 
current price levels in the future, pre- 
cluding the possibility of paying divi- 
dends out of capital. I think that this 
is a practical approach to the problem 
from the standpoint of management. 
From my own point of view, re- 
placement cost is present tense and 
original cost is past tense. Neverthe- 
less, some accountants see “red” every 
time replacement cost or reproduction 
is mentioned. Therefore, I might sug- 
gest new terminology, such as value 
in use or current service value. This 
might remove a stigma that troubles 
the conscience of certain sincere ac- 
countants who, nevertheless, are die- 
hards on this subject. Speaking from 
the standpoint of engineer and ap- 
praiser, I believe that management 
should take appropriate action prompt- 
ly, in making provision for replace- 
ments at current price levels, as a 
means of preserving capital, and tak- 
ing a realistic position in fixing selling 
prices. It is not radical—rather it is 
the conservative thing to do. 








